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THE ELEMENTS OF LEADERSHIP’ 
By Captain DupLtey W. Knox, U. S. Navy 





‘In its broadest sense Leadership encompasses the entire pro- 
 fession of the officer ; and is virtually synonymous with officership. 
But we are not here concerned with those aspects of the subject 
‘pertaining to “higher command.” In a more restricted, and 
probably a better technical sense, Leadership relates primarily 

to the handling of subordinates; which is the paramount function 

of officers. Even in the multifarious duties connected with 

material, the officer’s primary réle is the handling of men who 
‘manipulate the material. 

' The practice of any art is facilitated greatly by knowledge of 


‘and skill in related arts. The dentist must know something of 


medicine and surgery ; the seaman and the aviator require famili- 
arity with meteorology, etc. So it is with Leadership. The leader 
‘of'men is handicapped seriously without a good working knowl- 
‘edge of such arts as organization and administration. This is 


‘a’necessary foundation for Leadership. Moreover, proficiency 
sin leading men, as in ail other forms of human endeavor, is im- 


mensely furthered by a knowledge of the governing’ principles. 
‘Once principles are mastered, sound practice follows inevitably. 


» Ignorance of principles limits and retards tremendously the de- 
-) velopment of proficiency; it compels the practical man to grope 


~** Lecture delivered at the Staff College, Pacific Destroyer Force, Rear 
‘Admiral H. A. Wiley, Commanding; August, 1920. 
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and flounder ; to learn only through laboriously repeated experi- 
ence, which he can analyse and profit by only with much difficulty 
arid serious waste of time. Principles serve as a fates 
practical means to point the direct course. 


For these reasons it is considered that the most practical and — 


helpful method of treating our subject is primarily to formulate 
principles ; and then to give such consideration to their i 
as time will permit.’ io¥ 


Principce I. A Leaper Must Exercise Controt Over His 
SUBORDINATES 


This is the basic principle ; the need for which is too well under- 


stood to require argument. What concerns us here is how to get — 


this control. In the navy, law and regulations provide ample 
authority for duly constituted leaders. But unless such authority 
is actually exercised, it is valueless. How often have we seen 


young officers and petty officers virtually impotent because they 
knew not how to exercise the authority which was theirs? Occa-— 


sionally even old officers are seen who have failed to develop in 
themselves sufficient capacity for Leadership, and hence are un- 
able to use their authority effectively and to control properly their 
subordinates. 

To a great extent control over men is influenced by the leaders 

“ military character,” which will be discussed later. Organization 
is another important element, more especially as the- number of 
men increases. But the basis of control is discipline. Subordi- 
nates must obey if the fundamental purposes of a military organi- 
‘zation are to be accomplished. 
_ Punishment is usually associated prominently with discipline. 
It is more logical to link it with indiscipline. The need for ex- 
cessive punishment, in degree or frequency, is certain evidence 
of bad. discipline ; which can be corrected best, not by punishment 
aS a primary agency, but by good morale established by a type 
of Leadership in which punishment plays a minor réle. 

Qn. quiescent occasions the specter of punishment, however 


sorry a substitute it may be for good morale, may be adequate 


to obtain satisfactory obedience. But in battle, or other emer- 
gency—such as “man overboard,” fire, collision, etc.—the mere 
ability to obtain obedience, through either fear or good will, is not 
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stificient ; at such times of crucial test, obedience must’ be prompt 
to’ an extreme, virtually instinctive, if panic, failure, loss of life, 
or defeat, are to be averted and success achieved: hs 

Instinctive obedience in crises cannot be obtained without ‘en- 
listing the aid of habit; because under unusual mental tension 
the average mind escz)es the ordinary rule of the will, and habits 
alone dictate conduct. However important the function of drills 
in promoting mechanical efficiency, such effect is of less value 
than of instilling a habit of obedience. The officer who fails to 
exploit this aspect of drills; who permits men to obey leisurely, 
to answer back, to be slovenly in bearing, etc., may possibly ac- 
complish something towards improvement in mechanical manipu- 
lation, but the net result will be positively harmful, owing to the 
promotion of a habit of indiscipline—a habit which will cost lives 
in emergencies. 

The need for instinctive obedience in order to save life and ships, 
and to win battles, is the great impelling reason for the cere- 
monies and conventions of military life; and for general “ smart- 
ness” of every kind. These tend constantly to create a habit of 
subordination and obedience to proper authority. It may appear to 
be a stretch of imagination to contend that strict observance of the 
salute and other minor formalities will play an important part in 
meeting major emergencies successfully, yet it is a fact ; because 
the habits thus formed by repeated daily observance promote in 
great measure that control without which disorganization and 
failure readily occur under stress. 

Tt is said that until the first gas attack the Canadians of all 
ranks were impatient of and inclined to ridicule these seemingly 
petty conventions. Their bitter experience then, when a great 
number of lives were lost unnecessarily through the breakdown of 
military control, convinced them of the vital importance of taut- 
ness in minor military etiquette. Thereafter the Canadians made 
a fetish of such things and soon became a crack fighting army. 
The earnestness and thoroughness with which the quickly created 
American Expeditionary Forces observed the salute and other 
formalities undoubtedly contributed more than any other ‘single 
factor in their early readiness for active service, and their excel- 
lent showing in battle. There can be little doubt of this fact when 
we contrast the superb performances of American troops in 
Europe, with the many disgraceful incidents in American history 
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of. which.troops were guilty who scorned the apparent trivialities,, 
When, the Bolsheviki abolished the salute, the troops. left the, 
trenches and sold their artillery. It was only after the fallacy. of. 
their theories had been proved that the Bolsheviki resorted. to 
the harshest discipline in Europe, and began to be successful..;.; 

The hand salute, the “ sir,” the cheery “ aye, aye,” standing at, 
attention, piping the side, parading the guard, gun salutes, etc., 


are/all marks of respect, subordination and courtesy, of the high-, _ 


est utility in promoting control through habit, It is not.a trivial, 
duty.that every officer shall himself be punctilious in these matters ;, 
nor that he should take sufficient pains to keep others up to the. 
mark.. In view of the regulations and well established custom in 
these conventions, their neglect constitutes an act of indiscipline ; 
which if repeated often will surely lower our cohesion and. effi-. 
ciency in émergencies, through the strong psychological influence. 
of habit. To blink at these things is to train falsely. 

On the other hand, there is danger in overdoing etiquette, 
ceremony and smartness, and of defeating their own ends by 
reaction. An overdose, psychological or physical, is frequently, 
more harmiul than an underdose, It is just as essential not to keep 
men standing at attention without sufficient reason, as it is to do 
so when proper occasion demands. Subordinates should not be 
expected, nor required, to salute when engaged in occupations 


requiring their concentrated attention ; nor under unusual circum-_ 


stances where its omission does not constitute obvious neglect. 
Tact and a sense of appropriateness are required. When the 
occasion calls for etiquette and ceremony, habitual and punctilious 
smartness should be insisted upon ; but when they are out of place,, 


informality and relaxation should be provided for just as care- 


fully. The pesaeryation of this balance is a mark of good 
officership. 

The stabilizing influence of habit facilitates greatly the needful 
control over, men’s volition. Discipline, built up by habit, fur-. 
nishes.a strong impulse to obey orders from higher authority, 
when excitement in. any form tends to undermine the mental con- 
trol which men normally exert over their individual actions. |. 


Habit serves the purposes of Leadership control in another: i 


way also. Occasions will arise when emotion is so strong as almost: 


to eliminate volition and will power, and men’s actions will become _ a 
largely. mechanical. Under such conditions habit will dominate; 
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their ‘actions; they will automatically revert to the mechanical 
processes ‘to which they have been habituated previously. For 
‘example, a well drilled gun’s crew, under a fire’so heavy as to 
upset their mental equilibrium, will continue to serve their gun 
4m a purely mechanical way, much longer than will a gun’s crew 
whose drill has been neglected. The mechanical habits established 
by conscientious drill may become’ of vital consequence to control 
in battle.’ Habit is then doubly essential as a stabilizer for control. 
Tt furthers control through discipline, while volition is active, and 
ont through automatism, when actions become merely mechanical. 

‘) But-when the emergency is great, or emotion from any cattse 
is at its height (when the gun’s crew gets panicky), habit alone 
catinot be relied upon to ensure adequate control ; more especially 
When it becomes necessary to perform some act'to which the 
Organization has not been habituated. Under such circumstances 
a leader may require not only the emergency brake of habit, but 

an accelerator; which will be at his command if he is’ pro- 
ficient in the art of suggestion, and understands the elements of 
crowd psychology. Such knowledge will also be useful as an aid 
to control under normal circumstances. ' 

Both for individuals and crowds the following conditions favor 
_ their responsiveness to suggestion: ; 

(a) Highly concentrated attention ‘on one subject. 

(b) Monotony of external surroundings. 

(c) Restriction of bodily movement. 

»(d) Fatigue. 

» (e) Emotional excitement. 

/ If the suggestion to be made is for iinmbdidte « action, the most 

effective manner of making it is by example; more especially’ the 
example of a recognized leader of high prestige. Oral persuasion 
or direction is useful, but not so effective as the example of im- 
mediate execution. 
«When the object is not one calling for’ the ‘immediate action 
of the crowd, but is to impregnate their minds with beliefs, other 
‘Means of stiggestion are best-utilized. Simple affirmation, free 
from reasoning is very effective ; especially if repeated constantly, 
monotony of repetition being carefully avoided by interspersing 
‘a variety of other related ideas. In addressing a crowd the effect 
of the last impression given is much greater than any pains 
‘ones,and this fact should always be utilized. 
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‘Psychology is rapidly emerging from the domain of fakirs and 
becoming more. and more the concern of those practical, men — 
whose work requires the handling of other men collectively, In 
these modern. times no leader can be considered proficient, 


he. is able to turn.to practical account some of the well. Drove 


aspects of psychology. 
. Besides certain attributes of + Bees in the leaders themselves, 
and good. organization, the principle of control requires first of — 
all. good discipline, in attaining which habit is the most valuable — 
aid ; second, sufficient drill and training to induce excited mento — 


perform their jrespective tasks automatically ; and third, facility 
in utilizing the power of suggestion. — : pani 

' While it is essential that leaders shall establish mental suprem- 
acy over their men by the above means, in order to control, them 


properly; it is equally necessary that such domination shall;not,be - 
so prominent as to incur their constant instinctive resistance. It 


is much better that the control be achieved almost without the sub- 
ordinates themselves realizing it. This can be made possible only 
through a condition of psychological harmony; which will, itself 


react in furtherance of contso}, 02:08 


Paincreus II. PeyCROLOGAcAl Harmony Waren AN Onca . 


ZATION IS INDISPENSABLE TO ITs GENERAL EFFICIENCY , 
This is the second great principle of Leadership. (dy 


Whatever control is enforced over inwardly rebellious men — 


costs undue friction and effort to overcome their hostility ; and 


consequently the efficiency of the work in hand is lessened by'the — 
wasted effort involved. But, worse than this, repeated-control in 
spite of covert opposition, forms a pernicious habit of insubordifia- 
tion: in those: so controlled, which inevitably will prove a serious 
menace in emergencies. ib Wig 

On the other hand, a condition of psychological harmonyiisia 
constant aid to the efficient performance of any task; and when- — 
ever such condition is habitual, it furnishes a most valuable means 








of inculcating instinctive obedience, and of creating the very high- 
est state of discipline and general efficiency. — : ott 


- When we consider the importance of :psychological harmony, — 
together with the adverse influences of normal military and naval 


conditions—such as the surrender of personal freedom, the dis 


comfort, hardship, and danger, and the many other er detria 





ad thee ia Nasi 








Foo a -- eee oe ; 





RP Beas 


BPeas ~- Fa? 








THE ELEMENTS OF LEADERSHIP 1889 


circumstances familiar to all—it is apparent that this question 
requires constant attention, and proficient handling, if the officer 
is to be a successful leader. 

a) Justice in the exercise of authority is a basic element in 
psychological harmony. This truth is too well understood to re- 
quire'argument here. It is important to note, however, that what 
cotints most in establishing the spirit of harmony is not the fact 
of justice prevailing; but a general belief that such prevalence 
exists. ‘The justice must be obvious to all. Pains must be taken 
by leaders, without undignified advertising, to establish the con- 
viction among their subordinates that impartial justice is ‘a prim- 
ary consideration in the exercise of authority over them. 

{b) Understanding.—As a rule the men and younger officers 
lack conviction as to the genuine need for many of the apparently 
minor requirements of military and naval life. Without such 
conviction these things undoubtedly assume an aspect of imposi- 
tion and sometimes even of persecution ; and cheerful compliance 
with requirements is then impossible. To couple.an excuse or 
an explanation with every order obviously is to weaken authority 
and,control. Yet if men are kept habitually in ignorance of the 
purpose of their orders, a great incentive to a cheerful spirit is 
necessarily lost. They must be kept generally informed of events 
pertaining to their work and of the intentions of those in authority, 
if the human interest and good will essential to the best accom- 
plishment are to be aroused and maintained. 

Of course it is not always expedient immediately to inform sub- 
ordinates fully of the reasons. for orders. But pains should be 
taken to do so as early as practicable. Meantime it is of the 
utmost importance that officers refrain from habitual growling 
and impugning the motives of higher authority. This is a most 
A icious practice which promotes serious misunderstanding and 
a spirit of mutiny. 

Information pertaining to current work is not all that is needed. 


‘Tf men are to submit cheerfully and willingly to our somewhat 


moying customs and conventions, they must first be convinced 
that these troublesome usages play an important and necessary 
role in naval efficiency. The good health of men crowded together 
on board ship requires scrupulous cleanliness both of person and 
of habitation. This obvious fact is overlooked by many thought- 
less men unless their attention is drawn to it with some frequency ; 
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preferably supported by data. Neatness and orderliness are in... 
dispensable to coordinated effort ; more especially under crowded . 
conditions and in emergencies. Cleanliness and neatness both 
stimulate self-respect, without which men and efficiency degen- 
erate rapidly. The rdle of etiquette, form and ceremony of all. 
kinds, in creating and maintaining. discipline—the lifesaver in. 
emergencies—is more difficult to make men understand. But, 
the pains needed to explain the underlying reasons for all these. 
matters, so peculiar and inexplicable to the average recruit and, 
even to many others, is more than papel by the gain in peveneel 
logical harmony. 

Men must understand the objects and reasons for any troublil 
some effort, if they are to give a whole-hearted response to o _ 
demands made upon them. a ae 

(c) Comradeship.—Probably the most important of all the’ elasn ae 
ments of psychological harmony is a spirit of comradeship. It is _ 
the surest antidote to the inevitable enmity felt by men reared in 
a democracy against what seems to them the despotic leanings of 
the military services. Strangely enough there has been less com-) 
radeship between American officers and men than between those’ | 
of some European services.: During the late war, the principal” q 
point emphasized by the British in the training of the large num 
ber of new officers was the imperative necessity for their establish-| 
ing a bond of comradeship between themselves and their men. 
British practice in this regard perhaps would have a color oF 
paternalism and patronizing that would be objectionable to Ameri- 
can men. Nevertheless the principle is sound, and there is every 
reason why we should apply it; adjusting our methods to suit — 
the conditions confronting us. It j is of course very essential to : 
avoid undue intimacy and familiarity, which the men themselves 
dislike and which experience has shown to be so disastrous to 
discipline and proper control over men. The requirements. . 
Leadership i impose some degree of reserve on the part of seniors 
and appropriate deference from juniors. When these bounds 
overstepped Leadership is undermined; yet if they are too Ine 
elastic the consequences are equally detrimental. Good leaders, 
learn and follow a middle course ; which is not difficult for offic 
who have acquired; poise, self-possession and savoir faire, f 
who have a fraternal feeling towards their subordinates, ._, 
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Those who really feel comradeship will give unmistakable evi- 
dence of the fact in the numerous ways in which feelings are 
manifested to others—by bearing, manner, tone, general expres- 
sion, etc.—ways difficult to define but familiar to all. Officers 
should strive to foster by their own expression reciprocal feelings 
towards themselves by the men; and to avoid careless rebuffs to 


their subordinates, who are apt to be hypersensitive. 


An active earnest practical interest in the general welfare of 
subordinates is essential to feelings of comradeship on their part 
towards seniors. A good officer will keep an eye on his men’s 
mess, to see that they get good food well served. He willbe 
watchful that excessive work is not required of them without. 
necessary cause; that through accident or design they are not 
deprived of money, leave and privileges which are their due ; that 
unnecessary discomfort or other aggravating conditions are not 
imposed upon them ; that they are not punished unjustly ; that they 


have adequate opportunity and means for healthful recreation, etc, 


In these and many other things the officer must exercise foresight 
and take the initiative to safeguard the general welfare of his 
subordinates ; many of whom through ignorance or diffidence will 
refrain from making reasonable protests, yet will harbor feelings 
of dissatisfaction and resentment against annoying circumstances. 

Furthermore, a good officer will not hold himself too much 


" apart from his subordinates—be they officers or men. Nothing 


contributes so much to a proper spirit of comradeship as a degree 
of sociability; more especially when combined with courtesy, 
cheerfulness and humor. Subordinates should be talked to, fre- 
quently, in a friendly human way, and not treated as though they 
belonged to a different species. A kindly “ good morning ” with 
a few words of personal interest goes a long way towards main- 
taining a spirit of comradeship. 
Its also highly important that a directly personal relationship 
be established with each subordinate. Each one should feel that 
this individuality is not submerged into the impersonal mass of 
the organization ; but that his own self is a distinct personality in 
which his seniors have a direct human interest. The daily work 
ll offer ample opportunities for this; but it can be done most 
tively whenever men are in trouble, or desire a special favor. 
personal interest exhibited at such times solidifies the 
personal relationship in an amazing way. Such a relationship 
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makes it possible to handle successfully those with incorrigible 
leanings, and to command the good will and comradeship of all,” 
to a degree that is otherwise impossible. dete 
(d) Recreation—A reasonable amount of recreation is norm 
mally essential to the mental well being and contentment of men; 
especially when they occupy positions of but little responsibility, | 


It is an important part of a leader’s function to provide diversion | 


of a form sufficiently interesting to serve as recreation for their 


subordinates. The peculiar conditions of military and naval life — 


frequently deny men opportunity for ordinary kinds of recreation, 
and at times unduly attract their attention to pernicious amuse- 


ment. A good officer will be active and resourceful in devising” 


and providing means for healthful, interesting recreation for his’ 
men, and will encourage their participation in it. Some tact is’ 
required on his part in guarding against too much paternalism, or 
too great a color of officialdom, both of which are distasteful to: 
men in matters of recreation. If the means and opportunity are’ 
provided at the men’s own suggestion, so much the better; but 
in any event the officer should keep in the background once any 
particular form of recreation is well started. ‘vie 

Justice in the exercise of authority, Understanding by subordi-’ 
nates of the reasons for the requirements and orders of higher” 


authority, a Spirit of Comradeship between all ranks and ratings, _ 


and adequate Recreation, are four primary factors in the principle’ 
of psychological harmony. This principle is closely affiliated with” 
that of control, the first one considered. They afford each other’ 


mutual’ support and furnish a good groundwork for leadership 


of men. But these are not all of Leadership ; otherwise we might’ 
be content to command a herd of cows, in which control and psy: 
chological harmony are normally developed highly. With 





zations of men, idealism or some other kind of inspiration is ine! 


dispensable, if great achievement is to be counted among their 
capabilities. This leads us to the third principle. 







The old prejudice against “too much contentment ” 
origin in a belief that marked contentment can exist only a! 
result of slackness, and therefore of inefficiency. There is § 
ground for this belief; but only in cases where the officers 
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defigient in the art of Leadership. With good leaders the most 
efficient organization is the most contented ; a combination accom- 
plished principally through various forms of emotional inspira- 
tion, the most important of which will be discussed below... . 

:. (a) Interest is a great stimulus to effort..and achievement. 
When interest flags efficiency necessarily depreciates, When in- 
terest is aroused and maintained at high pitch, capacity, for work 
and for accomplishment i is greatly enhanced. A.common method 
of killing interest is by unwarranted interference in the province 
of subordinate officers and petty officers: Both their province 
and their pride must be respected if their interest is to be sustained. 
Many. ways of exciting and maintaining interest, will suggest them- 
selves to the resourceful leader ; but most important: of all, is: for 
him to exhibit repeated evidence of his personal interest in the 
endeavors of those under him. The influence of interest upon suc- 
cessful, achievement is so great as to require the studied atten- 
tion of leaders. & 

(b) Self-respect lies at the roots of all the higher instincts, and 
furnishes a foundation for the kind of inspiration a leader needs 
to-give to those under him. Without a man possess self-respect 
no appeal to him, except of the most sordid and selfish origin, will 
awaken any higher response. A military organization composed 
of.such men would surely disintegrate, unless held together by the 
most iron discipline based on fear and spoils. 

It is almost universal practice to stimulate, the development of 
self-respect. by requiring men to keep themselves and their. sur- 
foundings clean and neat; to maintain a smart carriage and 
manner ; and to comport themselves respectably. This has a sound 
basis in the peculiar psychological principle that what attributes 
men habitually pretend to have they wiil actually acquire. Progress 
is doubtless often slow and imperfect, but nevertheless .is real ; 
and, when assisted by public opinion and stimulated by the force 
of example it is usually rapid. Herein we see the reason for the 
emphasis laid on these seemingly trivial, but really very important, 
Matters in all highly efficient services. Through generations of 
experience they have learned this fundamental lesson. 

»»All ranks and ratings would doubtless take kindly to the neces- 
sarily irksome and constant task of keeping up external appear- 
ances, if they appreciated better the genuine need for it. The 
profound influence of example, and of the opinion of others, in 
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these matters imposes upon officers the important duty of them — 


selves setting a good example of neatness, smartness and deport- 
ment ; and of creating general opinion within the service in + 
port of ‘high standards in these respects. 

‘A good leader will studiously avoid assailing the selfotdenialh of 
his ‘subordinates; by requiring lowering duties of them, by his 
manner towards them, or in other ways. He will on the contrary 


‘seek every means and occasion for developing their self-respect. 


' The pleasurable feeling of self-satisfaction and the human trait 
of pride furnish excellent self-respect builders. Praise and re- 
ward when merited, if utilized with judgment and moderation, are 
very useful to increase men’s pride and satisfaction in their work 
and in themselves. It is good practice to be punctilious about 
giving due credit to men who have performed a special task well. 
Many other methods of fostering pride and self-respect will sug- 
gest themselves in the course of routine duty to officers’ who de- 


sire to make th®most out of this method of giving needed — 


tion to their men. 


(ce) Esprit de corps is based on collective self-respect ; which 


furnishes a higher form of inspiration than does individual - 


respect, because it is less selfish. 


The relationship between esprit and loyalty is exceedingly stase 
One cannot exist without the other ; they progress hand in hand. 
We cannot have adequate cohesion or coordination without loyalty — 


and we cannot have effective loyalty without esprit de corps. 
Good tradition isa great aid to esprit and is too much neglected 


in the navy 5 which should profit by the superior example of’ the 
‘marines in this respect. Men and officers should be made more — 
familiar with the notable deeds of their predecessors in the ae 


and in their own ships, or ships of the same name. 


Competition offers one of the most useful means of stimulating | 
pronounced pride and esprit de corps. Good leaders make it theit | 
habit to introduce the element of competition whenever "prac: 4 
ticable ; ‘between gun crews, boat crews, turret crews, divisions, 
watches, ships, or any other units which organization or circum — 





t 


stances shape into the semblance of a “team.” Competitiom is 


all the more effective when successful efforts result; but even |. 
when a unit is frequently beaten its benefits will not be lost if 


officers take pains to point out evidences of improvement and to 


give encouragement for better efforts in the future. iM 
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When recruits are being handled, either in competitions or ‘in 
ordinary work, the repeated suggestion that they are making 
constant. progress has an excellent effect in creating esprit and 
in promoting the desired progress. Necessarily some ‘criticism 
cannot be avoided with inefficient men, and it is a mistake to fail 
in frankness with them; but the practice of offering them nothing 
put criticism, more especially when couched in such tone or lan- 
guage as:to offend their self-respect, individually or collectively, 
is tuinous to esprit, and is a certain indication that the officer so 
doing is not a leader. It is essential that a habit of pride and con- 


_ fidence be created ; and this can - done only by nepoates praise 


and encouragement. 

An organization permeated with a firm belief in its own abilities 
is stimulated to undertake cheerfully much more difficult) and 
daring tasks and to exert greater efforts to accomplish them, than 
if such confidence was lacking. Obviously, then, esprit is an ele- 
ment of great military value. It is important for leaders to under- 
statid that esprit is an abstract conviction of excellence, rather than 
the concrete excellence, and has a strong coloring of vanity in it. 
Men must: be made to believe in their organizations’ efficiency ; 
probably toa greater degree, but certainly no less, than is pueted 
by the facts. 

» Esprit can also serve many commonplace uses, It is said that 
at one period the higher command of the American Expeditionary 
Forces in France were greatly concerned over the serious conges- 
tion of the roads due to disregard of the traffic regulations. The 
ordinary road signs appeared to have no:effect and the only solu- 
tion seemed to be to increase greatly the traffic police force, at the 
expense of the trenches. A free use of the sign“ Play the game!” 
posted’ near the traffic signs, proved: an effective solution of the 
difficulty. The success of this simple appeal was due to the high 
“~ and loyalty of the American Expeditionary Forces. 

) Another example of utilizing esprit, while at the same time 
stimulating it, is given by the following quotation from a sign 
ed conspicuously near the gangway of a destroyer tender: 
>“ Yes, you can have it. If we haven't got it we'll get it; if we 


Can't get it we'll make it. What is it ?.” 


To a marked degree esprit:de corps is a measure of the spirit of 
the officers. None but they can create it; only they can easily de- 
stroy it. It is no unimportant part of the duty of officers to build 
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up their organization spirit by studied suggestion at every op0ne- 
tunity, and by unremittingly scrupulous example. 


The inspiration resulting from esprit has an important bessli 


on all forms of efficiency, and is cumulative in its effects. Esprit 
promotes special endeavor and therefore: high efficiency. | Sue: 
cessful achievement in its turn creates pride in, respect: for:and 
loyalty to one’s organization, and hence still higher esprit. 

(d) Patriotism Considering the oath taken by all officers:on 
accepting their commissions, there can be no question but:that 
officers who refrain from inculcating high patriotism in theirsub- 
ordinates commit a grave breach of faith and moral duty.» This 
is obvious ; but what is not so clear is that such neglect also denotes 
inefficient Leadership ; in that the important source of inspiration 
to be found in loyalty to a high cause is not utilized. ia 

Loyalty to a cause is the highest and most effective formiof 
emotional inspiration. It will spur men on to undertake more 
difficult tasks, to exert greater efforts, to endure greater suffering, 
and to make greater sacrifices than any other incentive. | The 


higher the cause, the more idealism it embodies, the greater will © 


be the incitement. Excepting religion, there is contained if 
patriotism the highest and most idealistic cause that can animate 
man. Past history abounds in examples of the extraordinary im 
spiration due to patriotism. The futuré will offer an even gteater 
impulse; since recent events have demonstrated that nationalism 
must survive if anarchy is to be avoided, and the greatest good to 
the greatest number is to be ensured. Such a cause is capableot 
inspiring the highest loyalty. ule 

Even if neglectful of his moral duty actively to promote and 
foster patriotism among subordinates, an officer who is a good 
leader will not fail to utilize patriotism as an instrument of leader 
ship. An appeal to patriotism, where it can be used appropriately; 
will rarely fail to'bring spontaneous response ; once loyalty to:the 
country, its institutions, and its ideals has been firmly established 
in men’s hearts. “carenede 

The American officer is prone to be diffident before) his men 
about so sentimental a thing as patriotism, and to take it for 
granted that their patriotism is sufficient for the practical needsiof 
the navy and Leadership. Considering the youth of our men, 
their heterogeneous racial character, and the great amount of 
Bolsheviki and other pernicious propaganda that has been: dis 
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seminated recently, it appears to be necessary for officers to under- 
take’seriously the inculcation of patriotism. 

“Loyalty to any cause presupposes inner conviction of its justice 
and efficacy, and firm belief in the ideals for which it stands. Our 
men must be made to understand that the sane development of 
American institutions is the hope of humanity, and that such 
development is not possible unless stability and security are af- 
forded the country by an efficient army and navy ; which are under 
a $olemn obligation, at all costs, to safeguard and further the coun- 
tty’s interests at home and abroad whenever called ‘upon to do so. 
*A valuable means of promoting patriotism is offered by inspir- 
ing tradition, in which American naval, military, and political 
history is rich. Few of our men are sufficiently familiar with 
this history to cause a pronounced feeling of patriotism towards 
the ‘country. They should be thoroughly acquainted with the 
inspiring facts; and if the best results are to be obtained these 
should be brought to their attention repeatedly, because repeti- 
fion is one of the strongest factors in creating a habit of thought. 

Above all officers themselves must set an example of fine 
patriotism; scrupulously respecting the flag, and taking every 
occasion, by word and deed, to stand for America. 

Patriotism, together with Interest, Self-respect and Esprit de 
Corps are four principal agencies through which men receive 
the inspiration needed to meet adequately the unusual exigencies 
of t military life. An equally important element of inspiration is 
the ‘example of the leader, but since this factor is very potent 
in ‘al other aspects of Leadership it assumes the importance of a 

cardit inal principle. 


FS . - 
PRINCIPLE IV. Tue LEApDER’s EXAMPLE AND CHARACTER ARE 
_. THE Most Potent ELEMENTS IN LEADERSHIP 


dn exercising Control, in creating Psychological Harmony, and 
iminducing a needful measure of Emotional Inspiration, the value 
of the example of the leader can hardly be overestimated. This 
is largely due to the fact that his position renders him so con- 
spicuous that every act constitutes a suggestion to others; and 
the:influence of repeated suggestion upon crowds is very great. 
The leader should personify the principles for which he stands; 
the captain or executive who lies abed until noon cannot expect 











1898 THE ELEMENTS OF LEADERSHIP 


the ship to be cleaned in the morning watch. If officers are slack 
their subordinates are sure to follow suit; if they practice. what 
they preach, the struggle to make subordinates live up to the Am 
principles is furthered tremendously. . 
In addition to the example of conduct, bearing and appearance 
which it is so necessary to’set, one who aspires to be a leader must 
possess ceftain attributes of character; developed to a much 


higher degree than is required for proficiency in lower ratings, — 
Before proceeding to a consideration of these character attributes, — 


it is well to reflect that character development is a slow and tedious, | 


process requiring persistent effort. The earlier it is begun the § 


greater will be the ultimate development. 

The subject of military character is too broad and compiles : 
be treated fully. within the scope of this paper. All that can be — 
attempted here is to furnish.an outline upon which a reflective — 
officer may. formulate an adequate conception of the attributes 
most needful of development in his own particular case. me. 

The essengial qualities of character required by, leaders segre- 
gate themselves naturally into three principal classes. 

1. Basic attributes of individual efficiency. 

2. Attributes pertaining to cooperation. 

3. Combative qualities needed to cope with an enemy. 

Let us consider these in sequence. 

1. Basic Attributes of Individual Efficiency.—If the respect and tf 
confidence of subordinates are to be commanded, a mind which i is : 


to think for and direct them should be an efficient mind; and this i. 


means developed mental capacity in many respects. The decision 

which precedes every order should be a sound decision ; it should | 
have a background of good knowledge and memory ; and should 
be based on accurate observation and reasoning processes, Bis | 
of which presuppose well developed powers of application and J 
concentration. Very often decisions must be made quickly ; hence § 


a capacity for quick thinking is exceedingly useful to officers, ‘ 


Many circumstances require good imagination if due foresight a 


and resourcefulness are to be exercised ; imagination is the great 
creative agent and needs to be highly developed in officers. A a 
correct decision will frequently need the quality of understanding, 


which has its origin in judgment and a sense of proportion and — 3 
reality. Finally the officer must possess a strong will, so that he : ; 
will surely order done what his mind tells him is the correct — 
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decision, and will adhere to,such decision in the face of subse- 
quent obstacles. 

The foregoing qualities of mental capacity should be combined 
with high ideals. “ Honor, virtue, patriotism, and subordination” 


are prescribed by custom and regulations; to which should be 


added high ideals of loyalty, justice and duty. An intellectual 
rogue is as undesirable in a military organization as a stupid saint. 
An officer must embody the reverse combination if his individual 
efficiency i is to meet the requirements of his position. 

2, Attributes Bearing on Cooperation—lIt is not enough that 
each officer or man shall possess only those attributes which render 
him individually proficient. In armies and navies one of the most 
prominent and governing conditions is that great numbers of men 
are thrown into close association, and that their efforts require 
to be harmonized and coordinated if success is to be attained. 
Minor friction between personalities may readily prevent due 
cooperation, and reduce the capacity for useful collective effort 
to a dangerous minimum. 

_First let us consider a group of cooperation qualities which may 
be generally classified as Social Attributes. The fundamental basis 
of harmonious association with others is Charity; which is mani- 
fested by unselfishness, sympathy, consideration, and tolerance. 
Besides charity the quality of Sociability is of great use in pro- 
moting. harmonious association. Sociability includes civility and 
aisense of obligation to the community; it is promoted further 
by amiability and volubility, and to a marked degree by sprightli- 
ness, cheerfulness, and humor. In addition to Charity and Socia- 
bility human experience demonstrates that a degree of Polish is 
essential to the permanence of, harmonious association. One can- 
not be too unconventional without giving offence to some who may 
misunderstand his motives and intentions. Good manners are a 
much safer and more rational rule of intercourse, since they have 
amniversally accepted meaning. Polish also presupposes sufficient 
savoir faire to give a degree of assurance and tact without which 
sociability is marred greatly. The foregoing Social Attributes 
embodied in Charity, Sociability and Polish are indispensable to 
harmonious intercourse and cooperation. 

Another class of attributes bearing on cooperation may. be 
grouped under the heading Personality... Foremost in this class 
is personal magnetism, which is probably less susceptible of culti- 








1900 THE ELEMENTS OF LEADERSHIP 





vation than any other quality of military character. Yet ‘ity — 
development is so important as to call for special efforts. Poise 
and prestige are also needed to rourid out a good military person- 
ality, and their acquisition will also further the development of 
personal charm and magnetism. Poise and prestige go a long way 
towards creating in the minds of subordinates a belief in the 
leader’s fitness to command them. ct 

The third group of qualities needful in cooperation may be 
called Expressive Attributes. Obviously'a leader must express t0 
his subordinates clearly and effectively his ideas and orders if 
hiis men are to interpret them accurately, intelligently, and coordi- 
nately. A leader should be at ease when talking to a crowd, and'be 
able to express himself with facility, either orally or in writing! 
Otherwise it will be impossible to ‘get into other heads whats 
inside his own head, and coordination necessarily wilf S 
hampered. 

Coordination is one of the cardinal factors of efficiency in every 
field of naval and military activity. The three groups of character 
qualities considered above, Social attributes, Personality, and the 
Expressive attributes, all have a vital influence upon a leader's 
ability to get cooperation among his stibordinates. 10 

It is necessary to consider, finally, the iat 

3. Combative Qualities Needed to Cope with an Enemy.—Hos- 
tile operations require first of all that leaders be pugnacious. 

Pugnacity implies a degree of arrogance towards an enemy.’*If 
includes’ courage ; which normally'‘is not so much’a question’ of 
character as it is a product of conditions—feelings of confidence 
in strength and efficiency, high morale, etc. Pugnacity presup! 
poses great determination ; together’ with self-reliance and’ des 
cision. It includes abundant activity, as well as boldness, dash _ 
ardor. 

The great balance wheel to pugnacity is Steadiness. Coolie 
and clear-mindedness under tension are especially desirable in oné 





who must make the responsibile decisions. To carry plans through § 
in the face of inevitable discouragements there are required hope 


ful buoyancy and much patience ; besides highly developed endur’ 
ance—both physical — and mental persistence. All these give 
steadiness. 

Pugnacity with steadiness combine the principal combative chai 
acteristics, essential to cope with an enemy. 1a 
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i) This completes the necessarily brief outline of the. qualities 
most,desirable in the military character. 

jLet.us.sum up the elements of Leadership, The basic principle 
1S6604 : ; 

I. A leader must exercise control over his subordinates. 
_»€ontrol requires first of all, discipline—i, ¢., instinctive obedi- 
ence-—-and. second, mechanical drill. 

»These.agencies facilitate control;not. only in ordinary circum- 
stances but-also. under the adverse influences: presented by emer- 
geneies; ‘and are,established primarily: through the medium of 
habit; .A third factor, in control is the proficiency of the leader 
iniutilizing practically the power of Suggestion. 

, [tis necessary that a leader shall establish supremacy over his 
subordinates through the above means; yet. equally necessary that 
their inner hostility be not incurred,..A paradox is. avoided 
through the second principle, namely, © 

yell. Psychological harmony within an organization is indis- 
pensable to its general efficiency. 

Such harmony is obtained primarily through (a) a general be- 
lief in the prevalence of justice; (b) understanding on the part of 
subordinates of the need for the troublesome requirements of 
naval life and current work ; (c) a spirit of comradeship, avoiding 
tindue familiarity, between all ranks, and (d) adequate provisior 
for interesting recreation. 

The principle of psychological harmony is allied closely to that 
of control. They afford each other mutual support, and together 
furnish a good foundation for Leadership. Yet a third element is 
necessary, to avoid apathy and to supply an impulse for special 
effort. 

‘II. Some degree of emotional inspiration is essential to the 


“highest efficiency. 


The most valuable agencies at the disposal of leaders, to give 
needful inspiration, are (a) interest, which may furnish a strong 
incentive under all circumstances ; (b) self-respect, which is at the 
root of all the higher feelings; (c) esprit de corps (collective 
self-respect), which supplies constant inspiration for special effort 
and achievement by an organization; and (d) patriotism, a cause 
to which all can give the highest loyalty. 

- A capable leader will develop and make use of all these inspiring 
aids to the highest efficiency of his subordinates, and will utilize 
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also to the same end the influence of example. The importance of 
the latter is so great in its bearing upon all three of the preceding 
principles as to constitutea fourth cardinal principle of Leadership, 

IV. The leader's example and character are the most potent 
elements in Leadership. 

The force of the leader’s example results from his being’ so con- 
spicuous that his bearing and actions become constant sugges. 
tions for imitation’ by those under him. ‘The example set neces- 
sarily depends to a great degree upon the leader’s character, 
Military Character has ‘three primary subdivisions: (1) Attributes 
of individual efficiency, whose principal compcnents are ideals 
and mental capacity; (2) qualities bearing on «operation, which 
comprise social attributes, personality, and ‘expressive ability; 
and (3) the combative attributes, which are a! compound _— 
of pugnacity and steadiness. - 

A thorough understanding of the foregoing: principles, Logie 
with facility in their practical application, is required: of any 
officer before he can fulfil his primary role of a leader, +» 
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STEEL TOWER CONSTRUCTION AT THE WORLD’S 
GREATEST RADIO STATION 


By D. Granam COPELAND, 


Formerly Lieut. Commander Corps of Civil Engineers, U. S. Navy, 
Officer-in-Charge of Erection 





HISTORICAL 


-When, during the latter part of 1917, it became apparent that 
existing cable and radio systems operating between the Allied 
countries and America, although’ working at a speed hitherto 
unprecedented in any commercial service, were rapidly becoming 
clogged and that constant communication between Washington 
and Paris could no longer be guaranteed, General Pershing re- 
quested, as a war measure, that immediate steps be taken to 
furnish him with means of assured communication. Inasmuch 
as'tadio matters in the United States, during the war, were 
handled exclusively by the navy, the War Department referred 
the matter to the Secretary of the Navy, who, in order to com- 
municate with the navy’s widely separated ships and to make com- 
munication with the American Expeditionary Force in France 
absolutely independent of the cables and beyond the possibility of 
interference from other radio systems, authorized the construc- 
tion of the most powerful radio station in the world. This sta- 
tion, now known as the Lafayette Radio Station, is located at the 
Village of Croix d’Hins, in the Department of Gironde, France, 
about 14 miles southwest of Bordeaux. 

Arrangements were concluded early in 1918 whereby all struc- 
tural steel, radio machinery, equipment, rolling stock and material 
for camp construction was procured in the United States, while 
the French Government proceeded with the preliminary work of 
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grading and construction of foundations. The extremely bad 
weather conditions prevailing in southwestern France prevented 
completion of the construction camp until the middle of July, 
1918, and shortage of shipping facilities so greatly retarded ship- 
-ment of tower material that tower erection was not commenced 
until October 1, 1918. As the signing of the armistice and the 
cessation of hostilities rendered the military necessity for the 
station inoperative and eliminated the original motive for its 
construction, all construction work was discontinued early if 
December, 1918. The French War Department, after some con- 
sideration, expressed its desire to have the work continued as an 
after-war project, but being unable to procure French labor, suffi. 
ciently skilled in such work to ensure speedy and economical 
completion, requested the United States Navy Department to com- 
plete the station for the French Government. With this request 
the American Government complied and, on May 4, 1919, work 
was recommenced with date of completion of towers fixed’ as 
January 14,1920. All work, with the exception of painting, which 
was delayed on account of rain, was completed on December’ 1, 
1919, 44 days ahead of contract time. 


iftB 
GENERAL DESCRIPTION 


The installation .consists of eight 26-panel steel towers,.1312 
feet 4 inches on centers, on reinforced; concrete foundations, 
the tops of which are about 12 feet above the surface of the 
ground. The towers are triangular in plan, 820 feet high, 220 
feet center to center of columns at bases, 105 feet center to center 
of columns 215 feet above bases, and 9 feet 84 inches center to 
center of columns at tops, and are neers by a mast 18 feet high: 
The 20 upper panels are supported on a “ portal,” 215 feet high. 
The weight of each tower is estimated at 560 tons. The towers 
are set in two rows of four each, the centers of the towers being 
at the corner of 400-meter squares. The station will be able to 
transmit 72,000 words per day and will employ 500 k. w. on the 








antennz. It will be more than five times as powerful as the Eiffel | 


Tower Station, three and a half times as powerful as the Lyons 
Station and not less than twice as powerful as the strongest exist 
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ing American, German and English stations. It will be possible, 


in fact, to! radio to any corner of the globe, day or night—a feat 
not thus far accomplished. 

“The site is level and the soil sandy. In the rainy season, which 
extends from November 15 to May 15, the ground is saturated 
with water which frequently stands on the surface. . During 
this season rain and high winds are practically continuous, so as 
to preclude any but shop work. In the summer conditions are ideal 
for tower erection, neither the weather being too hot nor winds 
teo high to interfere with 12 hours’ work daily. Ground water 
during this season falls to about three feet below the surface. 
‘On account of the sandy soil, which cuts up badly in summer and 
‘becomes soft and muddy in wet weather, it is impossible to operate 
‘motor trucks over the ground, and, accordingly, the handling of 
all structural steel and heavy material necessitated the installation 
of approximately five miles of standard gauge railroad track and 
the use of one saddle-back locomotive and two locomotive cranes. 


ToweER DESIGN 


The towers were designed for the following stresses: 

(a) Dead load of structure. 

(b) Wind on the tower. 

(c) Horizontal pull at the top from antenne. 

(d) Initial tension in diagonals. 

The wind pressure used was 30 pounds per square foot. This 
is equivalent to a wind velocity of 87 m.p.h. by the formula 
P=0.004 V*, where P=pressure in pounds per square foot and 
V=velocity in m.p.h. The wind area was taken as I$ times the 
‘exposed area of one face of the tower—this on the assumption 
that the members on the leeward side, being somewhat protected, 


| get one-half as much as the members on the windward side. The 


horizontal pull at the top of the tower was 22,000 pounds, which 
fepresents the resultant pull due to tension in the antenne and 
;the, stress caused by the wind blowing on the wires. The initial 
Reeson (stress due to adjustment) in the diagonals was taken as 
"16,000 pounds and was considered only in designing the diagonals 
and struts. 
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In designing the columns, the wind and antennz pull was con. 
sidered as tending to overturn the tower over on leg thus: 


wt Wind, 





__ Aatemac Wind. 











by Wind. 


— 





In other words, the overturning moment due to wind and antennz 
pull is resisted entirely by the compression in one leg of the tower. 
This condition was obtained with the antennz wires arranged 
according to the original plans as follows: 


as do vk ~/ Antennae 





4 
i 





Jt 


The arrangements of towers and antenne wires was slightly — 
changed before construction and, owing to the changes made, the — 
members of the tower will not be subjected to as high stresses, 
but in the end towers, and in the intermediate towers when one ~ 
set of wires is down, the condition will closely approximate that — 
for which the towers were designed, and, accordingly, the design 
as originally made was not changed. 

The unit stress allowed in designing columns was obtained by 


the formula p=18000—70 oe where 1=unsupported length of 


column in inches and r=least radius of gyration, The maximum : 


allowable value of . was taken as 120. For example: the stress 
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in column KL is 553,800 pounds, the unsupported length is 470 


inches and the least radius of gyration 5.41 inches. The = =87 


and unit stress equals 11,910 pounds. The area of section required 
equals 55350" — 46, 5 square inches and the area of section used is: 


2 channels 15” at 50 pounds = 29.42 square inches 
I cover plate 16” x ”= 10.00 square inches 
” 


2 side plates 12” x %”= 9.00 square inches 
Total area 48.42 square inches 


The unit stress used in designing the struts was obtained by 
the same formula as was used for the column, but the maximum 


Antennae. 














value allowed for ; was 150. These members, being in compres- 
sion, were designed the same as the column sections. In this 


case, however, the area of the sections was determined by the : 


’ 


for, with a section which gave the maximum value of 150 for ~ L, 


the area was much greater than that required to take the stress in 
the member. 

_ The diagonals take tension and were designed for a unit stress 
of. 16,000 pounds. The base girders were designed to transmit 
‘the maximum stress from the columns into the foundations with 
the same conditions for which the columns were designed as stated 
above. The anchor bolts were designed to take the total uplift 
.on the tower legs. The maximum uplift occurs with the wind and 
antenne pull taken in the position shown above, and tending 
to overturn the tower about two legs. The uplift then equals 
the ‘reaction thus produced at the windward base less the 
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weight of one-third of the tower. The amount of uplift in this 
case was 226,600 pounds and the area of anchor bolts required i is 


226,600 
16,000 


were used, giving a total area of 14.13 square inches. 





=14.1 square inches. Two 3-inch diameter anchor Sam 


ERECTION METHODS 


The general scheme for erecting the towers was as follows: 

First: All structural steel was delivered from freight cars to 
a central storage yard where it was sorted, carefully checked jand 
stored. Then the practice was to assemble and rivet the column 
plates to the columns and to send out members to the respective 
towers for erection. Upon the location of this storage yard de- 
pends to a considerable extent the rapidity with which steel may be 
delivered to the towers. The ideal location for the central work 
shop would have been in the center of the rectangle formed by the 
end towers, but such location was impossible owing to the necessity 
of installing between towers an enormous amount of underground 
wiring used in connection with the radio installation proper. 

Second: At each tower were built anchors or “‘ dead men,” 
for the program of erection below described. Three “ main” 
dead men and six “wind” dead men were required for each 
tower. The “main” dead men restrained the legs from overturn- 
ing until the structure was self-supporting and the “ wind” dead 
men resisted transverse wind stresses. 

Third: An “erection tower” was built on special concrete 
foundations provided for the purpose, this erection tower ¢on- 
sisting of panels J to P of the main tower (see Fig. 1). The 
first two panels of these towers (roughly 81 feet high) were 
erected as a whole with 60-foot boom Brownhoist crane operating 
from a special spur track, while, for the remaining four panels, 











an 82-foot steel gin pole was used. This gin pole was supported | 


in a bow! casting suspended by wire cable pendants attached to the = 
portion of the tower mised erected. 2 
Fourth: After the “erection tower” was erected, three 120+ | 
foot steel booms were mounted on it for erection of the portal : 
steel. These were stepped at panel point N, the supporting § 
bracket being reinforced by a wooden strut. At panel point WN, g 
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wooden outriggers were built for attaching the swing lines, and, 
atpanel point P, wooden members were provided for bracing the 
steel-brackets to which the topping lift lines were attached. 














Fic. 1.—Erecting tower, consisting of panels J to P of main 
tower, used in erecting portal. Tower at right shows booms 
and rig used. 


_ Fifth: After the booms were up and rigged and their respective 
hoists ready for operation, the portal steel was erected. The first 
guy was attached at panel point B and, when the leg had been 
erected to panel point D, a second guy was attached leading to the 
same dead man. As soon as the second guy was secure and 
tightened up, the first guy at panel point B was taken down. 
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Sixth: The D. trusses and struts were riveted on the ground 
and hoisted in place'as a whole. For this purpose all three hoists. 
were used—the total lift amounting to 23 tons. As soon as! ‘the 
D trusses were raised to their proper elevation, the three legs were 
eased in by turnbuckles on their guys and the structure bolted up, 


a ae ee er ae oe 
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Fic, 2.—-Placing D. trusses at a single lift. Total weight 23 
tons, span 1o1 feet. Note guys for main columns. 





Seventh: The portal erection was then proceeded with as fat 
as panel point F, a supplemental guy being attached at F. 
trusses at F were also erected as a whole. To prevent distortio 
of various members, it was found necessary to retain all guys’ ‘® 
place until the portal had been riveted (see Fig. 2). thie. 

Eighth: The columns of panel F to G were placed using the 
erection tower booms, after which these booms and the erection 
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tower were dismantled and a 130-foot length gin pole was sent up 
for the erection of the tower as far as panel point L (see Fig. 3). 
To support the G struts, 93 feet lony, at their midlength, a 
temporary wooden member of 12” x 12” Y. P. was employed. 


Fic. 3.—Erecting tower diunentiod and being erected 
" in place in main tower by torfgnt gin pole. 


Ninth: At panel point L, a ich ake: feet long was 
substituted for the heavy 130-foot pole and the erection completed 
by the suspended gin pole method. In order to reduce the inter- 
ference of the interior struts with the gin pole when inclined the 
gin pole was supported as far as panel J from the middle of the 
horizontal struts instead of from the columns. 
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Tenth: As a safeguard against possible damage to the tower 
during erection through lack of sufficient bolts and rivets. in'cons 
nections, the following riveting schedule was rigidly adhered toy 


ts} 








Fic. 4.—Showing completed tower and panel points. 


(a) Steel may be erected to panel H without field rivets 
being driven below that panel. 13 


(b) ‘No steel may be erected above panel H until all rivets 
in panel F have been driven. 
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} (c) Steel may be erected to panel J when all rivets in panel 

____F have been driven and all panels below F have been bolted 

‘with not less than 60 per cent of the maximum number of 

| = bolts. possible. 

(d). No steel may be erected above panel J until all rivets 
below panel F have been driven. 

eon (e) Steel may be erected above panel J without field rivets 
being driven above panel F provided 60 per cent of holes in 
column connections and 100 per cent of holes in strut connec- 
tions at columns are bolted. 





~ Fic. 5—Completed project. Each tower is 840 feet high, including 12-foot 
me foundation and 8-foot mast, and weighs approximately 570 tons. 





“Approximately 197,000 field rivets were driven, using air ham- 
abs 

_ Eleventh : Before erection all steel work was carefully ex- 
amined as to condition of paint and places where the shop coat was 
ot in good condition, were well scraped, wire brushed, cleaned 
and given a fresh coat. Two coats of field paint were applied— 
one, Detroit Graphite Company’s product No. 35 on the ground, 
and a second, the same company’s product No. 59, after erection. 
Approximately sooo gallons of paint were applied in the field by 
shand and paint. spray. 
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EQUIPMENT 


The power equipment at each tower (located in temporary 
sheds as shown in Fig. 5) consisted of: 
2 double-drum hoists with 65 h.p. electric motors. 
1 triple-drum electric hoist with 65 h. p. electric motors. 
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It was proposed at first to use steam hoists as a stand-by and 
six double-drum Lidgerwoods were furnished, but, owing to the a 
reliability of the power supply and the excellent work of the a 
electric hoists, the use of steam hoists was abandoned. Two 6-ton ’ 
stiff-leg steel derricks, each with double-drum hoisting engine, a 
were used in the central storage yard. One Brownhoist locomo- § 
tive crane with 60-foot boom, one Industrial Works steam loco- | 
motive crane with 40-foot boom, one 4-wheel Davenport saddle — 
back switching locomotive and ten 10-ton 4-wheel French flat 
cars were provided for handling and delivering structural steel 
and material. To supply compressed air for riveting, painting and 
miscellaneous work, one Ingersoll-Rand air compressor, driven — 
by a 35 h. p. motor and rated at 200 cubic feet free air per minute 
compressed to 100 pounds pressure, with air receivers and ac 
cessories, was located at central work shop and at towers Nos. 
2, 4 and 8. 

Electric power was delivered to the site over a 3-phase t 
mission line at 11,500 volts, this being transformed to 2,200 ve 
3-phase, by a bank of three single-phase transformers. ‘ 

‘ for operating hoists, air compressors and pumps for cool 
ing and camp use was 220-volt direct current. T 2 n 
this, two 500 k. w. General Electric motor generators ene olely 
for stand-by purposes) were furnished. These sets start as induc- 
tion motors and run as synchronous motors. The average daily 
power demands when work was in full swing amounted to I 
k. w. As an index of the rate at which work was done, it is inter- a 
esting to note the power demands during different periods of the — 
day—7 a.m. to 9 a. m., 48 k. w.; 9 a. m. to noon, 180 k. w.; 1 p. i. 4 
to 2 p.m., 72 k. w.; 2 p.m. to § p.m., 168 k. w. The maxim | 
demand for any one hour was 300 k. w. Pj 
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As stated above, in order that all preliminary work might’ be 4 


completed prior to the arrival in France of structural steel and 
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erection equipment, the French Government was requested to put 
in the foundations for all towers. A plan of the proposed founda- 
tions was forwarded from America, but, for unknown reasons, 
the American design, consisting of the ordinary mass concrete 
type foundations on piling, was not followed by the French, who 
adopted a type probably never dreamed of in America, and which 
has been stated in French engineering circles to be a véritable 
merveille.d’art. The designer of this “ marvel of art ” is M. Harel 








Fic. 6.—Fotndation designed and constructed by French. 


de la Noe, an eminent French engineer. The design (see Fig. 6) 
calls for a circular disc of strongly-reinforced concrete, approxi- 
mately 40 feet in diameter and. 16 inches thick, supported by 
28 precast square concrete piles, 35 feet long and surmounted by 
a central pedestal 12 feet high by 84 diameter. The steel shoes 
for the tower columns rest on specially designed footings in 
recesses in the tops of these pedestals which are braced to the 
bottom disc by radial reinforced concrete buttresses. The elabo- 
rate detail of the foundations is entirely out of keeping with the 
simple and rather severe design of the towers. The mental atti- 
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tude on matters of foundation design of engineers of various 
nationalities is rather strikingly illustrated by the comments of 
several’ eminent engineers who have inspected the work. An 
American, “ But think of the cost!”; an Englishman, “The 
severe, staunch appearance of your towers is ruined by the founda- 
tions”; a Frenchman, “ /éritable merveille d'art”! 

ine CAMP AND PERSONNEL NOTES 

~The actual camp construction work was undertaken, all pre- 
liminary work and 25 per cent of steel erection completed prior 
to December, 1918, by enlisted personnel of the regular’ and 
reserve forces of the navy. It is believed that never before has 
a project of such magnitude and unusual character been under- 
taken by any naval service, and the rapidity with which the work 
progressed and the excellent character of the work done remain 
a testimonial to the marked efficiency which the United Statés 
Navy had developed prior to the close of the Great War. When 
work was recommenced after the conclusion of the ‘war, it was 
considered an injustice to the enlisted personnel of the navy to 
expect it to continue the work at the enlisted rate of pay, especially 
ds the military necessity for the station no longer remained, and, 
accordingly, the Navy Department let the completion of the work 
by contract to the Pittsburgh-DesMoines Steel Company. By 
the conditions of its contract, the Navy Department furnished 
ry hing necessary for the work with the exception of labor. 
This, included transportation of employees to and from France, 
food and housing for employees, office space and all equipment 

material. 

‘Tt. is interesting to note the accommodations furnished the 
workmen. Owing to the isolated location of the station and, 
believing that contentment spells efficiency, every effort was made 
by the naval authorities to take care of the men properly. |The 
results obtained may well serve as an example for others engaged 
in, similar work in a foreign. country. Space in navy standard 
portable barracks, which are light and airy, well ventilated and 
easily heated in winter, was provided at the rate of 500 cubic feet 
per man. A substantial iron cot with good springs, mattress, four 
Sheets.and two pillow cases. was given each man... Foremen 
Were.assigned to separate barracks with double space... Superin- 
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tendents and office force were quartered in officers’ barracks; 
Two medical officers and-one dental officer were providedoand 
furnished their services to all without charge. A dry canteen 
where navy standard shoes and clothing (uniforms excepted), 
candies, sweets, tobacco, soap and other necessary articles might 
be bought, was run by the government without profit, A branch 
post office where money orders might be purchased was estab- 
lished. Excellent messes for foremen and workmen were main- 
tained and run by the government without cost to the employees, 
The food served was the navy standard ration somewhat altered 
to meet the requirements of steel workers. These messes were 
models of cleanliness and were up to date in every respect. They 
were run on the cafeteria system and, all modern culinary ap- ; 
paratus was provided to ensure success, When it is realized that 
400 men were served three times a day in less than 12 minutes per 
meal, it, will be seen how thorough this detail was., There was 
scarcely ever a complaint received. The cost of the service to 
the government, was extremely low, averaging about 99 cents per 
man per day. 

Owing to the prevalence throughout France of in diseases, 
which are spread chiefly by hand laundries where all kinds of 
clothing.are washed in the same tub, or pool, it was found neces- 
sary to install a modern steam laundry to take care of the force's 
laundry. This was the only service for which the government 
charged, but charges were just sufficient to cover cost of operation 
and replacement. From the start the laundry was well patroni 
and its use soon caused an abrupt drop in the number of admis- 
sions to the sick list. 2 E 

To keep the men on the station and away from the hundreds of 
saloons, 10,000 licensed women in Bordeaux, and unknown thou- 
sands of unlicensed, a recreation hall was established. This had 
a seating capacity for about 600, and, through the courtesy of 
the Y.M.C.A., Red Cross and K. of C., it was possible to fit 
it up for thedtricals and movies. Billiard tables, barber shop, | 
libraty and reading rooms were also provided. “Twice weekly | 
performances were given by Y.M.C. A. entertainers and every | 
other night movies. On Sunday, religious services, to which every 
race and creed was invited, were held. ‘The value of this expeti- | 
tient is apparent to anyone who knows the teridency of men to | 
cotimit excesses in a foreign country, where conditions aré'sd J 
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different from those existing at their homes. I am convinced that 
the almost total absence of “ blue Mondays” on this work was 
due entirely to the wholesome amusement provided for the men 
incamp. The actual cost of this feature was less than $300, due 
of course, to practically everything being donated by the organi- 
zations above referred to. However, I feel sure that an expendi- 
ture of $10,000, had it been necessary, would have been wholly 
justified and would have paid big returns. 


The design and general layout of this radio station was made 
under the Bureau of Steam Engineering, Rear Admiral R. S. 
Griffin, U.S.N., chief of bureau. The public works features, 
including the design and preparation of all plans for the towers, 
were carried out by the Bureau of Yards and Docks, Navy Depart- 
ment, Rear Admiral C. W. Parks (C.E.C.), U.S.N., chief of 
bureau. 

The actual work at the site was begun under the administration 
of Lieut. Commander Geo. C. Sweet, U.S. N. (Retired), com- 
manding officer, and under the personal supervision of Com- 
mander F. H. Cooke (C. E. C.), U.S. N., who completed the con- 
struction camp and about 25 per cent of the steel erection; and 
the work at the site was completed under the administration of 
Captain A. St. Clair Smith, U.S. N., commanding officer, under 
the personal supervision of Lieut. Commander D. Graham Cope- 
land (C. E.C.), U.S. N., officer-in-charge, and Lieutenant A. C. 
Eberhard (C.E.C.), U.S.N., assistant. The construction work 
was handled for the Pittsburgh-Des Moines Steel Company of 
Pittsburgh, contractors under the Navy Department, by Mr. H. W. 


‘Smith, superintendent, and Mr. Loyd Ellis, assistant superin- 


tendent. 
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a mistake ‘mae by officers, who believe, that, with their 
ent, their life’s work is finished, because with many such 
their experience, mature years and rank, their opinions on 
nal matters, are, more or less, respected, and if their influ- 
is ‘properly used, it might be of great. value to the service. 
ention has, been called to an article appearing in. oe 
otk Times of August 2, 1920, entitled “Our. Divid 
estions of American Policy Brought to the Front by fe 
sec T vstens Maneuvers” and signed “Americus.” 
deli ¢ that I recognize the writer of this article, as an officer 
re years, dong, experience, retired statutory on account a 


se. to the navy, if Sia applied. 

Phe derisive style of the author and his indulgence in person- 
» displays an, effort to influence the public to accept. his 
sof the condition.of the navy to-day,.as. failing to meet the 

principle of organization, and: a failure in administration 

ec: ciate the mission of the navy. veil ae 

e that the author violates the iain, principle os piritien, 

Which is co-operation, that his. method is. obstructive and 
us, and that he ignores and violates the best traditions of 

1a .. The result of the late investigation concerning matters in 

VY, og te apparently brought a, division of sentiment amongst 
icers, whichis, entirely wrong and damaging, and which, 

‘matter of fact, has no reason to.exist, because, though the 

ny of officers presented at the investigation may - an 


article appears in the Professional Notes, page 2018 
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differed as to opinion, the fact and principle remained the same ~ 
with all who testified. Without going into this investigation, ] 
believe it can be said that every officer testifying as to his com ~ 
mand, intended to declare the efficiency of that command, “ as far 
as the circumstances would permit,” and I believe that every J 
officer knows, and believes, that our unpreparedness for, war was, — 
and is, absolutely up to the creative body, Congress. We must 
not forget that in our country there is no co-ordination of the 
makers or framers of policy, and the force that is to back that 
policy, and it is a fact that most of our troubles come from serving 
iri a military profession in a non-military country and many from 
irresponsible legislation. But we cannot help this ; our business in 
the premises (and this is the acme of efficiency) is to get resi 
with what we have. a 
“There is nothing new in what “Americus” says in his article 
it is well known by all officers and, in the division of operatiot 
that the basic principle of all organizations is simplicity and 
it must be based upon logical principles and that, if the orge 
tion of the fleet is not ideal, or ‘consistent with the requireme “ 
of battle, we will not get the best results from operations, thoug 
the administration be ideal. I believe it can be truthfully’ 8 
that the administration of the fleet was never more neatly i 
from a military viewpoint, than it is to-day, ‘not that’ it’ me 
entirely the requirements of ideal military administration; 
itis more nearly that; than it ever was before. . i 
Our navy is essentially a two-ocean navy, so that our € 
mission requires an organization capable of carrying on’ succe 
fully war in the Atlantic, and in the Pacific, at the same tint. 
“Undef stich circumstances the initial organization, which’ wé 
répresent' ‘our extreme mission, would divide the fleet tito 
parts, known as the Atlantic and Pacific fleets. The organization 
of these fleets is ‘identical and permanent, so that it would 
no differetice in adding or subtracting units from one of the oth 
“We deviate from or leave the initial organization to aaa 
demands of the political aspects of the world, so that we caft’say 
that’ the composition of ‘the fleet will depend upon the: politi 
aspect’ of” _ ‘world, and ‘this is in the’ pcg of the Chief 
Operations. —_— 
‘We are’ obliged, ith ‘olir institutions, iad with what the’é 
tive body, Congress, gives to us, to deal with, expediences,:and 


ee 
Te 


Our Divipep PERSONNEL 1923, 



























that is: exactly what the: Chief of Operations is doing to-day. 
«He is endeavoring, to. meet these expediences,. and. to, as. far) as. 


will agree with, me, and that Operations is of the opinion; that the 


d afloat. If our extreme mission is to be,so organized. 
as.to’ successfully carry on. war in,the Atlantic and, Pacific at the 
same time “ Americus” might possibly find in “ proposed Panama 
Maneuvers ” an effort on the part of Operations to test such an 
organization, or it might be that our lack of operating bases in the 
Pacific prevents mobilization of: the entire force on that coast, or 
ie omic- conditions may require,a division, nor must we 
uo forget that the mobility of our force is greatly increaned with the 
_ Panama/Canal in operation. . . 
_ The present Chief of Operations is an iene a experience 
| with a very level professional head, but, in his efforts he has not 
- the co-operation of certain officers of the service, as is exhibited 
by “ Americus ” ; he is obstructed and may be seriously obstructed 
ee by a public sentiment that “ Americus ” is endeavoring to create. 
aie T claim that this is not becoming a good officer and that it is 
violating the best traditions of the navy, which has always been 
loyalty to each other, with an esprit de corps which was admirable. 
_ The Chief of Operations is approachable ; he is always accessible ; 
‘he is ready to consider seriously professional advice or convic- 
tions, and the only proper way for an officer in the navy to better 
the service is to co-operate with the Chief of Operations, who 
isthe military head of the navy. It was only a few days ago that 
Ttook the liberty of writing to the Chief of Operations a personal 
letter upon what I thought to be an important professional matter. 
T received, by return mail, a very full and considerate reply with 
assurance of his interest and his thanks for my suggestions. The 
same course is open to every officer in the navy and will receive 
€ Sé attention. 
» I believe that the Chief of Operations is supported by a large 
hajority of the officers in his efforts to put the navy on a solid 
ion after its apparent slump since the World’s War, but 
there are certain officers, “ Americus” for instance, who do not 
co-operate with him, certain officers who by these anonymous 
_ letters and growling, display a destructive intention, that is lam- 


meet the demands for a single fleet, , I believe that officers, 


same,,reason. for a single command.ashore exists for a single. 
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We must have co-operation, for without it no administration | 
will ever succeed, and though this Naval Institute gives to wsan | 
opportunity of presenting our professional views, I believe ‘that 
it'wotild be to the advantage of the service, if we could haveonee | 
a year @ convention of naval officers, where, as officers; and’ag 
man ‘to man, open and above board, we could’ present our views | 
and discuss them for the best interest of the service. This ining 
way could interfere or intrude on the prerogative of the’ War 
College, or any other institution that we might have. ‘9 he 

Let_us get back to our single aim—the good of the service} et 4 
us forget personalities, with our intense interest for the’ goodof f | 
the service’; let us demand that officers cease their efforts, espe | 
cially in print,’to pull down the’ military head of the navy by such | 
articles as “ Americus” sees fit to publish, and so follow the — 
splendid traditions of our navy. AD 
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ian ue wae men aavoiaanea with Ale: an déf°no® one ‘has’ left 
Amore noble and unsullied than Nearchos,* The long and difficult 
1 tvsnlenoredt sens which he, successfully, accomplished pee its 
reatest achievements in the annals of navigation. |... 
. 98 the Cretan, as he was called, ial i eal: ie 
s a soldier and administrator than sailor when. placed in 
me command of the 2000 vessels and: rafts, large and. small, 
lexander’s fleet, in which he made but the one voyage-—-down 
ndian rivers and along the coasts to the head of;the Persian 
{—though he is. spoken of as an “ expérienced navigator.” / 
Jof Androtimus, Nearchos was born in Crete, but ’in early 
s settled at Amphipolis in Macedonia near the Thracian 
y::: He. is said‘ to have been educated. with: Alexander 
, Aristotle, along with such other noble: youths as “Theo- 
us, Ptolemy,’ and Harpalos, and. afterwards: remained in 
r with: King: Philip, till, because of his ‘adherence to the 
SS Alenaiide, he, together with his companions, was banished 
the kingdom.  Soon:after Alexander: succeeded 'to:the throne 
is recalled, and when the conquest of Persia was begun he 
m intimate part with his leader-in the’ earlier! conflicts, and 
ascappointed to govern the important districts. of Lycia and 
nphilia in Asia Minor: for five years.) He: appears: to. have 
ted himself so well in.this employment that he »was called 
Gu gar Pi igh a 
: vorites and confidants. anpge? de conolatned:} gages ja? 
€. was; one of the’ most. diatirigsiinbed: bn tent friegda: and 
of Alexander.” It is: recorded that, he accompanied Alex- 
ler: in the Bactrian' expedition; in. command! ofa body of 
vénaries, and was present at: the brilliant capture’ of, the rock 
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Aornos, having rejoined the king in B. C. 329. In the 
subjection of the eastern part of the Assakenians, we are told 
Alexander “sent out Nearchos and Antiochus—commanders 6 
the hypaspists, the former with the light-armed agrarians—to 
amine the nature of the localities,and to capture, if possible, s 
of the barbarians who might give information about the state of 
matters in the country, and particularly about the elephants, as te 
was very anxious to know where they were.” 
Nearchos was counted among the learned ones of his day, ial ce | 
it is known that he wrote a history of the king’s wars as well a3 
books on natural history. While in-Asia Minor he made extensive - 
collections of observations concerning the plants and animal life, 
the habits, customs, dress, etc:, of the inhabitants, and:.of the 
climate and geography of the countries far to the eastwardthe 
latter at a later day. ‘These notes on India were carefully and 
nanaerinnaty: ‘compiled, and it may be that they were inspired! 
these: voorks ‘ttor his ines ne of ‘his *famous' cruise hone 
vived, but they have been largely —* in extensive we 
by ‘later Greek writers: ©) -) 
As part: of his» far-flung plans, after the signi victory ov 
Poros;'Alexander gave orders for the immediate construction and 
equipment»of a-great fleet:at the Hydaspes (at the newly” built 
city of Nikaia), probably with a profoundly complex purpose, vizy, 
as°fefuge incase of necessity; to complete the circuit. of his 
eastern ‘conquests jas! a: vindication of his rulership; and :to‘link 
Iridia; if successfully conquered, to his empire by sea as by land! 
As'4o the: first): his; wisdom was strikingly vindicated at: thé 
Hypasis; which his:worm'and wearied army. refused ito ctoss:of 
to proceed: any futther, after so hardly reaching this’ eastern 
boundary’ of the Panjab’ (September, 326 B. C:); © In:this: new: 
éritical»situation’ the*ever-resourceful king had but to retrace: 
course to the; Hydaspes ‘and the sumptuous camp and: build 
fleetstorestore the health and ‘spirits of his hosts, and to turn 
might have proven a very embarrassing retirement intovant 
umphant completion of conquest. Ls 
-Hereyrat' his ' new ‘city of Nikaia; while the fleet was? bei 
assemnbled, built, and equipped, he established a vast encampr 
and inatigurated elaborate games'and celebrations of his victor 
andimade division: of ‘spoil’ and treasure.” Andy when his sold 
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: happy and loyal again, he wisely sent home the ill and 
all well laden with honors and spoil. Others he placed 
numerous strongholds and colonies he was constantly 
hing for the maintenance of his wide boundaries, 

> the construction of the fleet at the place chosen, it appears 
‘come about from two features or facts: the craft with 
1 the Indus had been bridged were brought across country in 
to be used again at the Hydaspes, and this eomrrs and the 


| together here already a great number ok boats, rafts, etc. ; 
jacent was a large area of fine timber fit for building the 


de his own ‘denies eye, and in full view of the camp which 
ied much of the labor, it was located in a fine and friendly 
ry well supplied with food and other desirable materials. 
long a sufficient number of boats were in readiness. As no 
n is made of Nearchos as having taken part in the battle 


n of this project, assisted by King Omphis of Taxilia and 
g the 2000 vessels assembled there were eighty 30-oared 
's—some with a bank and a half of oars—and from statements 
earchos it is probable there were 800 armed boats or war 
ls and transports. When ready for final equipment, 24 
ceedonians, eight Greeks, and one Persian were appointed cap- 
of trierarchs, and, as was the ancient custom, “ assigned the 
ise and honor of fitting out these larger ships.” As to the 
_it was instructed to forage in the adjacent rich country for 
ys before the time for departure southward, and most of 
supplies were to be carried by the fleet. 
_who was to command such an expedition? Who was capable of 
irin, | the men with confidence ; or persuading them, that in undertaking 
Li peryice they were not abandoned to destruction? “Such,” says 
, “ was the perturbation of Alexander when he ordered me to attend 
d consulted me on the choice of a commander. ‘One,’ said he, 
himself because he thinks the danger insuperable; others are unfit 
service fram timidity ; others think of nothing but how to get home ; 
I cannot approve for a variety of other reasons.’ Upon hearing 
offered myself for the command, and promised the king that, under 
ecti ion of God, I would conduct the fleet safe into the Gulph of Persia, 
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if the sea were navigable, and the undertaking within the power of 
perform.” Alexander hesitated, he loved Nearchos, and admired } 
more for the promptitude of his offer. .... Nearchos persisted in } 


posal, and entreated the acceptance of his services. At length the c + Con 
sented, and named him admiral of the fleet. Arrian introduces this accom 


after the fleet had reached Pattala; but as Nearchos commanded du 
passage down the Indus, it is much more probable that the consultati 
place before his first appointment VINCENT. 
“ Nearchos the Cretan was made admiral of the fleet and 
Onesicritus or Onesicrates the pilot of the royal galley, both des 
tined to win immortal fame by their accounts of the voyage they 
were beginning.” As the admiral did not always follow the nauti- 
cal advice of this sea-guide of the king’s vessel, and as the latter 
has been detected in falsely describing himself as in commandof 
the fleet, it may have transpired that. some jealousy and disagree- 
ments cropped up betiveen them during the long and trying bi | 
upon which they were entering. 1 soe 
Unfortunately, the admiral’s journal or log of the voyage’ 
subsequently lost—like almost everything else connected with Alex- 
ander’s realm and reign—but, as mentioned, the substance he 
‘been preserved, principally in the writings of Arrian, so that: 
are able to reconstruct from the surviving fragments an intelli 
and profoundly interesting sketch of his cruise. tf 
Having refreshed and supplied the army, and equippedlil 
fleet, Alexander, who ever retained supreme command of b 
when in touch with them, now placed some 8000 men on the f 
together with the heavier impedimenta and treasure, as well ¢ 
spare horses (on vessels specially built for them) and some of # 
great savage dogs which had been presented—150 of them, sai 
have been bred from tigresses—by King Sophytes. When all 
in readiness, Alexander made the following disposition of 
army : 
He took in the ships along with himself all the hypaspists, and the arelit 
and the agrarians, and the corps of horse-guards. Krateros conduct ed 
division of infantry and cavalry along the right bank of the Hyde 
while Hephaistion on the opposite bank advanced in command of the la 
and best division of the army, to- which the elephants, now about 
number were attached. These generals were instructed to march W 
possible speed to the palace of Sophytes—[probably to*enable the ad 
to replenish his stores, and it may have been also to arrange for contre 
“exploitation of the extensive gold and silver mines in that vicinity; 
another large’ body of troops was to follow them after three days. © 


ApMIRAL NEARCHOS 1929 






























_Nearchos carried his own troops with him aboard, and. utilized 
ny of them to man his fleet—an early instance of the “Soldier and 
jor too”—in fact, a body of his force afloat is spoken of as marines.] 
now being ready, “after solemn offerings to the gods of 
d:sea,'the great fleet at dawn of some day in October, 
. C,, pushed out upon the current, and in stated order started 
towards the sea,” without chart or compass or experienced 


. stream nor with the whole stretch of rivers to be traversed. 
was the*flood season, the situation called for local knowledge 
of shores and streams continually—for the guidance of the march- 
ing troops and the drifting fleet. Nearchos could not go: far 
ahead of the troops, as he carried not only the commanding king, 
but: much also of their gear and supplies, and 8000 soldiers, and 
_ the resistance of some of the tribes encountered was strong and 
persistent till they were conquered, reconciled or destroyed. 

“The end of Alexander’s conquests had been reached, and the return to 
_ peace and settled life had begun. Standing in the prow of the royal galley, 
he poured from a golden goblet libations to each of the rivers on which he 

was to sail; again'he poured to Hercules, to Ammon, to each of the gods 
whom it was his wont to invoke; and then the trumpet rang out, the oars 
and the strange argosy was on its way towards the unknown ocean. 





the long cruise on the rivers, until the sea voyage was begun, 
xander kept with Nearchos’s fleet, voyaging in his royal galley 
—in fact, in command, as has been, said, of both fleet and army, 
h the admiral carried out the king’s orders and wishes, or 
ted them on the water, nor is there any indication of Saralts 
by Alexander nor of clash of authority. 

to route and methods, the king seems to have determined to 
the course of the Persian explorers before him, descending 
ams flowing most directly southwards to the ocean; but he 
‘no thought of leaving a single enemy. or possible local rival 
d him, so that he must have set himself the strenuous task 
conquest of all the great tribes en route, and this he appears 
accomplished — the eight or nine. months wonneined 
tiver cruise. 

oce eding down the Hiydaspes to its junction with ‘the 
ines, and’ down that ‘river to its junction with the Hesidrus, 
os had but a short 60 or 75 miles to make till he floated 
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out upon the wide brown bosom of the Indus which was now to 
be his highway to the mysterious sea. Nn 

At the junction of the Akesines another memorial “ Alex- = 
andria ” had been built; and on the way several tribes and large 
districts had been conquered. Of these the Mallians proved the a 
most troublesome. It was in the taking of their capitol that | 
Alexander came so near capture or death, and was so seri 
wounded, and these events and his thrilling display of: noble 
courage and military skill are all graphically related by Nearchos 
in his log, where he also records the intimate fact that some of the 
king’s closest friends and companions (he himsélf, no doubt, 
among them) now went in a body to his galley, where he lay so 
sorely wounded and ill, and ventured, after some hesitancy, to 
remonstrate with him for having so recklessly exposed himself in 
this last affair, and urged that such should be the duty of the 
common soldier and not of the general, which grieved Alexander, 
though he embraced them later and generously commended them 
for this, another evidence they had given him and the gods of 
their loyalty. But there was present, Nearchos says, an old 
soldier who (he may have been a privileged character there) 
made bold to say aloud, “ Deeds, Alexander, tell the man,” and 
glibly quoted from Aeschylus the line, “ Who does must suffer,” 
which amused and pleased the suffering king greatly. 

To allay the despair in the army and fleet caused by reports of 
his death, “ it was necessary, as soon as he was able to be moved, 
to. show him to them alive, on board a vessel which was floated 
down the current without the use of oars, to avoid all shock and — 
noise.” - 

Just previous to this campaign, Alexander had overrun the 
territory of the Sibi who claimed to be descendents of soldiers of — 
Hercules who had been left behind there because of illness. But, — 
after many days of hard fighting they were overcome and obliter-_ 
ated. Of one of their cities it is said, “the inhabitants, despairing — 
of their safety, set fire to their houses, and cast themselves’ to- 
gether with their wives and children, into the flames. The citade 
of the town had escaped damage, and Alexander, accordingly, left — 
a garrison behind in it. He was himself conveyed by boats an 
the fortress—three rivers there washed the base thereof.” Hikes 

Surprise and some disaster awaited the admiral at the junctil 
of the Indus. The pilots, finding they were not strictly guarded, 
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d, and he sent out in search of others, but none were 
tained, and the rest of the voyage had to be made without any 
tts other than a few inexperienced natives of those parts who 
wnestly endeavored to guide the fleet though they possessed little 
» knowledge of the course of the river, its currents, depth, 

s, tribes to be encountered, etc., or the distance to the sea. 
er disastrous event encountered here was the bore of the 
on The streams met with a tremendous roar, and formed a 

ly vortex. 
“meeting of the rivers makes the water swell in great billows like 
n, and the navigable way is compressed into a narrow channel by the 
ive mud-banks kept continually shifting by the force of the confluent 
When the waves, therefore, in thick succession, dashed against the 
beating both on their prows and sides, the sailors were obliged to take 
but partly from their own flurry, and partly from the force of the cur- 
were unable to execute their orders in time, and before the eyes of 
fo of the large ships were engulphed in the stream. The smaller craft, 
sr, though they were unmanageable, were driven on shore without 
ing injury. The ship which had the king himself on board was caught 
, eddies of the greatest violence, and by their force was irresistibly 
thwart and whirled onward without answering the helm. He had 
y stripped off his clothes preparatory to throwing himself into the 
while his friends were already swimming about not far off ready to 
im up, but as it was evident that the danger was about equal whether 
ew himself into the water or remained on board, the boatmen vied 
ch other in stretching to their oars, and made every effort possible 
ce the vessel through the raging surges. Suddenly the waves parted 
le currents subsided sufficiently for the boat to be stranded on the shoal 


























‘ander there erected as many altars as there were “rivers, 
ter sacrificing on them, prepared to march onward. 
1 r reassembling, refitting, and rebilleting his ships, Nearchos 


-on the Indus was eon: the two armies marching on 
+ side as before, and meeting with frequent. and serious 
fare, subduing the adjacent country along the route. Nearchos 
‘the circumstances attending the capture of some of the 
sophers who were known to have persuaded their kings and 
s to resist Alexander and who were, therefore, held re- 
ible for much of the bloodshed and loss that ensued. These 
€s, being adepts in the art of returning brief and pithy answers 
fart questions, were put through their roles by Alexander with 
umber of difficult questions in the presence of his friends and 
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sages, and then dismissed with appropriate presents. Onesicritus, 
the royal pilot, being a Cynic philosopher, was sent to the most — 
renowned of the sages, who lived in seclusion, one of whom, 
Kalanos, he persuaded to visit Alexander, and who consented to a 
continue with the king. It was this Kalanos who afterwards; 
when in failing health, so Nearchos relates, immolated himself on 
a pyre in the presence of the wondering camp in Susa. 

The admiral found many surprises on the Indus, and the task 
of keeping in touch with the army, supplying its needs, besides the 
constant care of his vessels, to say nothing of the strenuous prob- 
lems of navigation which arose continually, all combined to tax 
his utmest ability and strength, yet he appears to have borne "p 
bravely and triumphantly to the end. 

In a way, the voyage down the rivers was a kind of tviuasipl 
procession. “ The size of the vessels, the conveyance of horses 
aboard, the number and splendor of the equipment attracted the 
natives to be spectators of the pomp. The sound of instruments, 
the clang of arms, the commands of the officers, the measured 
song of the modulators, the responses of the marines, the dashing 
of the oars, and these sounds frequently reverberated from over- 
hanging shores ”—altogether it was a magnificent experience, 
and one which must have aroused the pride and joy of those who 
shared in it.. Arrian freely attributes the happy consummation of 
the enterprise to the prudence and judgment, as well as the Cour 
age, of the admiral. : 

Finally, after the lapse of so many crowded months, the mouth 
of the-Indus was reached, at Patala, where Alexander ordered 
the construction of a ship-yard, harbor, and fortifications. And 
here another big surprise was encountered, for, proceeding a : 
to explore the delta, “ Alexander made his astonished acquaintance — 
with the phenomenon of the tides ; then, without returning on t 
sea, he contented himself with a three-day journey along fi 
shore, in order to form an idea how a fleet was likely to fare in 
coasting voyage.” Presumably, he was accompanied on t 
three-day trip, of level-headed investigation by his admiral at 
pilot. From this point they were to proceed without him. 

It seems that the fleet had been brought down the western 
of the Indus, and that it had been impossible to gather any depe 
able information as to the river or the distance to the ocean fron 
the few natives encountered along the banks. At last, they we e 
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‘to observe the meeting of the fresh and salt water, and thereby 
knew that they were about to arrive at the Outer Sea toward 
which they had been so long voyaging. Alexander now exhorted 
sree to pull with all strength, eager to reach and see é this 
» Ere bitig’ some of the men began landing on the banks and 
(eon in quest of fresh food, when, after a time, they discovered 
the salt water rolling inland in great waves that broke over the 
‘beach and the boats, and great confusion ensued. Many vessels 

_ were’ damaged, others lost with much of the baggage and not a 
few lives also. After this marvellous experience, the tide began 
to flow out, and then many vessels were left high and dry ashore, 
or on the reefs and shoals, some of which careened and spilled 
their deck loads or sustained other damage and loss. The terror 
2 - inspired in the people proved as disastrous as the collisions and 
oe s and careenings of the ships. In the confusion the 
‘alarmed pilots shouted orders which could not be heard, or if 
heard were not heeded, and, altogether it required the combined 
influence, wisdom and exertion of the king, admiral and subordi- 
inate commanders to bring order out of the chaos thus caused by 
“iovel terrors and forces of the tides. Night coming on, and 
anticipating a return of the tide, horsemen were sent down to the 
_ mouth of the river with instruction to watch for signs of its rising 
‘and to hasten back with the news, and when this was done, the 
pple were warned and placed in readiness to man the ships and 
to'refloat such as had been stranded, and when all this had been 
5 nplished successfully there was great rejoicing in the fleet, 
: preparations were soon begun for the works which Alex- 
had projected preparatory to his own and the fleet’s de- 
re. Then Alexander offered sacrifices to the gods of river 


admiral met with yet another trouble here, for his men, 
er being so much in salt water, broke out with sores which left 
ibs on their bodies, causing much distress and discouragement. 
t he had them rub themselves with oil which served to heal 
m, and thus he overcame this difficulty also, and preparations 
finally finished. 
‘hen, as the country through which the army was to pass was 
ry and waterless, Alexander sent on Leonnatus in advance to dig 
. ‘In the meantime he built several cities, and ordered 
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Nearchos and Onesicritus, who were experienced navigate 
sail with the stoutest ships down to the ocean, and proceedir 
far as they could with safety to make themselves acquainted 
the nature of the sea. The winter being now well-nigh over, 
burned the useless ships, and marched homeward with his a 
by land,” having instructed the admiral to prepare for his voyage 
along the same coast with the largest and most seaworthy shi 
and to rejoin him finally by sailing up the Euphrates. Thus 
started the great king on his terrible march along the Gedrosian 
coast, “ leaving the admiral to wait till the setting of the Pleiades 
should bring the change from the southwest to the northwest 
monsoon, and insure a quiet sea and a wind fair or on the beam” 
and off the coast. Bunbury says, ‘“ When we consider the total 
ignorance of the Greeks at this time concerning the Indian seas, 
and the imperfect character of their navigation, it is impossible 
not to admire the noble confidence with which Nearchos ventured 
to promise that he would bring the ships in safety to the-shores 
of Persia, ‘if the seas were navigable and the thing feasible to 
mortal man,’ ” ae 

Nearchos wished to defer his departure till the monsoon had 
quite subsided, but as he was in danger of being attacked by the 
natives, who were no longer overawed by the presence of Alex- 
ander, he set sail on the 21st of September, 325 B. C. Hew 
forced, however, by the violence of the weather, when he he 
reached the mouth of the Indus, to take refuge in a sheltered. 
at a station which he called Alexander’s Haven, and which is <= 
known as Karachi. After a detention here of 24 days, he resut 
his voyage on the 23d of October, but met with contrary . 
which detained him off the mouth of the Indus till about the Ist of — 
November, when, at last, the admiral set sail on what was to 4 
a tremendously novel yet fairly prosperous and successful voyage 
along the cost of this ocean and to the head of the Persian G 

The army’s route was lain as nearly parallel with and as, 
to the sea coast as practical in order to maintain, as far as poss 
communication with the fleet—probably for mutual benefits 
comfort. After Alexander had left the admiral and set out on 
hazardous journey, he left Leonnatus with a strong fo 
overawe the Oreitai and await the safe passage of that coast: 
the fleet. These precautions seem to indicate that Nearchos- 
pected to depend upon this coast for water and supplies in 
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i ed too long by bad weather, or met with disaster ; and 
aré mentioned about 21 places at which the fleet stopped 


‘He encountered many dangers from rocks and shoals, and 
iter losing three of his ships in a storm, he arrived at Cocola 
where he tarried some days to overhaul his vessels. It was while 
thus employed that he succeeded in establishing communication 
with: Leonnatus, who had been left behind in charge of the 
; of the Oreitai, and obtained from him provisions, and 
ents of men. But from this point on to the Carmanian 
‘ ‘Nearchos was absolutely dependent upon his own resources, 
“all his patience and commanding genius and great personal 
2 were put to the utmost test because of the violent discontent 
of the fleet that arose out of the want of food, and the 
ti tious terrors encountered. Of the latter were the schools 
eat whales that spouted, and the mysterious perils of the 
c 12 nted islands,” in connection with which he describes him- 
3 “the only man in all the fleet who did not fear enchant- 
” “At a fishing village called Mosarna, he for the first 
obtained a pilot mnquaitited with the coast, which greatly 
ated his farther progress.” 

among other strange experiences, the admiral mentions that of 
ror felt by his people upon first encountering spouting 
which they finally frightened off by their loud cries and 
er noises ; and of the many peculiarities of some of the savages 
with; of sheep whose flesh was rendered unpalatable by the 
| fish they subsisted on, etc. Earlier in the cruise he had been 
1 by surprise by hearing “in India parrots talking like human 
gs,” and, of course, others had been equally surprised, and 
ably the fleet was well fitted out with these and other pets 
curiosities as has been the case with. naval craft in all ages— 
fecent conditions and orders discouraged it. 

riving in sight of the promontory of Ros Musandam marking 
tabian side of the Persian Gulf, and disregarding the advice 
nesicritus, the pilot now of the fleet, Nearchos hugged that 
and thus successfully sailed into the straits, and in a few 
= days reached the mouth of the river Anamis (now the 
ab D), where he moored his fleet, and gave general liberty to his 
_ Fortunately, as he relates, one of these men, sailor like, 
ited a horse and went exploring inland a short distance where 
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he chanced to encounter a mounted soldier under arms who spoke 
Greek through whom the location of Alexander’s encampment 
was soon made known to the admiral, who lost no time in com- 
municating his arrival, and in reporting in person to the king,» 

Extracts which have survived from his log serve to give the 
following summary of the voyage from the western mouth of the 
Indus to. the Persian Gulf : 2d 

Coasting the shores of the Arabies for 80 miles, he reached the mouth 
of the river Arabies (now the Purali), which divides the Arabies from 
the Oreitai. The coast of the latter people, which was 100 miles in extent, 
was navigated in 18 days. At one of the landing places the ships were 
plied by Leonnatus with corn, which lasted ten days. The navigation of 
the Mekran coast which succeeded occupied 20 days, and the pre 
traversed was 480 miles, though Nearchos in his log says 10,000 stadia 
or 1250 miles. The expedition in this part of the voyage suffered great 
distress for want of provisions. The coast was barren, and the savage 
inhabitants (fish-eaters) had little else themselves to subsist on than 
which some of them ate raw. The Karmanian coast, which succeeded, a 
was not so distressingly barren, but was, in certain favored localities, ce & 
extremely fertile and beautiful. Its length was 296 miles, and the time taken .. 
in its navigation was 19 days, some of which, however, was spent at the e cb 
mouth of the river Anamis, whence Nearchos made a journey into the — 
interior to apprise Alexander of the safe arrival of his fleet. There was 
now no honor too great for Alexander to show his admiral. His delight 
was unbounded. He said, and confirmed it with an oath by Zeus 2 
Ammon, that he rejoiced more at the news of the safe arrival of the fi 
than at being the possessor of all Asia. 

This might indicate that the fleet carried a most important 
other than the personnel, viz., perhaps the vast Indian tr 
which would be in urgent demand now that the immense tr re 
left at Babylon was lost having been squandered and made way 
with during the king’s absence in the east. a 

Harpalos, superintendent of Alexander’s treasury, was left | 
charge at Ekbatana of the vast treasure which had been 
thither from Susa and other captured cities of the Persian empire, 
but he soon took up his abode in Babylon and assumed the hi 
office of satrap, while the king was absent in India, and 
squandered untold millions in outrageous living, till, heari 
Alexander’s return to Susa, Harpalos absconded with most a t 
balance of the treasure—sooo talents. ri 

Nearchos visited the camp from the Anamis at thee! 
December, 325, and, “ At the king’s command he related to t 
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ay the story of his marvellous voyage—and all were proud of 
leader who had caused them to accomplish this great thing.” 
sxander was unwilling that Nearchos should be further sub- 
d to the hardships of voyaging and the attending dangers, and 
d Nearchos to find another to whom he could surrender his 
and, but Nearchos demurred and urged his — to be 
nitted a finish his task. 

ifter extravagant and prolonged celebration in the camp and 
t, preparations were made by Nearchos to explore the coast up 
head of the Gulf, and, accordingly (January, 324), he set 
thitherward, while the army marched on towards Susa, where 
feet sssichiaia February a 


es, continued sailing westward till he reached the Diridotis 

), an emporium in Babylonia on the Pallacopas branch of the 
tes. He thence retraced his course to the Tigris, and ascended its 
till he reached a lake through which at times it flowed and which 
:d the river Pasitigris (the Ulai of Scripture, and now the Karun), 
proceeded up this river till the army was met near a bridge on the high- 
Persia to Susa. The fleet anchored at the bridge on the 24th of 
, 324 B.C., so that the whole voyage was performed in 146 days. 


time is exclusive of the eight or nine months consumed in 
¢ river cruise before the commencement of that along the sea- 
pets the entire cruising covered 13 or 14 months. 


pane FOC SAILED ACCORDING TO VINCENT 
Fei 4 Miles 
From Jamad. to the mouth of the Indus ............... 625 


Cotet: of Arabieal 1.05.5 224A S58 BARN. ae 
Conttof Orltae i s.ciss .8s Gers pee ee re Ee . 98 
RAOe OF SEMUNPONONET 2. osc ccictaceseTisessscnes 480 
Coast of Karimania .................5.. eee oF 280 
Coast of Persia. isc. ecw. Dizaw 4 jasited c10t £0. 350 

1908 


¢ voyage of Nearchos from the Indus to the Euphrates is the first event. 
ral importance to mankind, in the history of navigation ; and if 
over the comprehensive genius of Alexander in the conception of the. 
m, the abilities of _—— in the execution of it are equally con- 
I 1s.— VINCENT. 
At the encampment in Susa was inaugurated the delatllausaire of 
exander’s victories, and of the joining of sea and land, and of 
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east and west by his enterprise and prowess—typified solemnly in 
the ceremonies attending the marriage of the king and 29 of his 
noble companions to princesses, of whom the daughter of Mentor, 
his own step-daughter, was allotted Nearchos. She was. 
daughter of Barsine—Alexander’s mistress after Mentor’s death, 
Alexander gave them all (the brides) handsome dowries, as he 
did the more than 10,000 brides who had been married, by. 
order, to Macedonians. Nearchos and the other companions most 
conspicuous for personal bravery, loyal devotion, and signal 
achievements received golden crowns as a special mark of royal” 
favor. Nearchos was among those mentioned as having dissuaded 
the king from entering Babylon on account of the predictions ot 
the Caldaeans. 
The admiral’s successful voyage led to the project of circum 
navigating Arabia to the isthmus of Suez, and by the end of May, 
323 B. C., the fleet and army were in readiness for the expedition, 
but on the morning of June 2 the king fell ill. He was able 
appoint the departure of his army for the 5th, and of his fleet for. 
the 6th of June. “In the evening he went by boat to the gardens 
across the river, there bathed and slept.” Doubtless Nearchos” 
and other favorite companions attended him there. On the mo: 
ing of the 4th he conferred with Nearchos and other officers of the 
fleet, and “ charged them to be ready to start on the day after the 
next, for he counted on being well enough to set out at the ap- 
pointed time. The fever steadily increased. On the 8th it — 
assumed a dangerous form. Towards evening of June 13 he died, 
30 years and eight months of age, having reigned 12 years and 
10 months.” z. 
With the untimely death of the great king all immediate plan 
for the operations of the fleet and army were abandoned, and the — 
whole face of the known world was changed. Alexander’s ho s 
fell and great was the fall thereof. 
After the death of Alexander when Perdikkas proposed 
temporary leader pending the birth of the prince—Alexan 
Aigos, son-to-be of Roxana—“ Nearchos declared it his opinion 
that there was no need of waiting for any other heirs, since 
Herakles, the son of Alexander and Barsine, had a right to the 
throne. But the soldiers tumultuously rejected this proposal.” — 
Prince Herakles was Nearchos’ brother-in-law. 
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fortunes of Nearchos shifted with the splitting up of the 
npire, and his connection with the fleet soon ceased. “ His 
ail and unambitious character did not qualify him to take a 
¢ part in the stormy dissensions that followed.” Subse- 
y he was allotted his old districts in Asia Minor. Later he 
d with Antigonus against the party of the so-called royal 
in Macedonia which was led by Eumenes, and, supposedly, 
aared in the downfall of Antigonus (301). “ Nothing is 
va his history after the year 314 B. C. when he was selected 
vonus to assist his son Demetrios with his counsels when 
the first time in command of an army.” Associated with 
the leadership of Antigonus were such old companions 
folemy, Peithon, and Seleukos ; and one of the last references 
m in the history of those bloody days is to the effect that he 
remonstrated (in vain, ‘tis true) against the execution of 
es when his troops had treacherously delivered him into the 
-Antigonus. Vincent thinks he fell in the battle of Ipsus 
Antigonus was slain (301 B. C.). 
al Nearchos was magnanimous, loyal, learned, patient, 
ising and courageous, evidently beloved and trusted by his 
d officers, as well as by his companions in arms and his 
id he was a man well worthy to have set the high tradition 
> sea, and an admirable example of the fine gifts and high 
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| METHOD OF GUN CONSTRUCTION BY RADIAL 
EXPANSION : 





; in March, 1917, when it mney that the United pe 
be drawn into the European War, a eropesal, was made .° 


‘ University, to the Bureau of Silane’ to ‘Goria is 
gun by a new method. As outlined in his plan, Professor 
‘stated that if att it would seen ere the 


r principle inveiweit in epee method was clearly outlined in the 
yposed plan as follows: = 


a hollow thick tube is exposed to an internal pressure great enough to 
1 the fibers to the elastic limit, when the pressure is removed the 
layers will shrink back on the internal layers and leave them in a 
‘compression. It may be proved that the final state of stress in such 
which has been permanently stretched, is precisely that which would 
ined under the best possible condition in a built-up gun; but these 
ns are never realized i in practice. 
Proposition of constructing guns is, therefore, as follows: A single 
Of steel of the outside dimensions of the finished gun is roughly bored 
oximately the required diameter ; it is then stretched by one or more’ 
if plic s of sufficiently high internal pressure; the pressure is then re- 
d and the inside is machined to the size necessary to take the liner the 
er i inserted, thereby finishing the gun except for mountings and fittings. 
r great economy of this method, both in time and in money, as con- 
with the old method, is apparent. The stretching of the gun might 
ly be a matter of a day. 
teasdn that this very simple method i ot at present in ute i thatthe 
eee ee eee ae 
s which can, be handled by means commonly known, For 
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example, if the steel of which the gun is to be made has an elastic limit 
of 45,000 pounds per square inch, the necessary preliminary pressure must 
be as high as 120,000. Such pressures in liquids cannot be dealt with by 
usual methods without excessive leak. 
To mention a single example, several years ago a method was projected 
at the Watertown Arsenal for testing guns by the application of high 
hydrostatic pressures, but the method had to be abandoned because pressures 
higher than 60,000 pounds could not be retained without leak. 
In this connection I am in a position to place at the disposal of the govern- 
ment a technique by which pressures high enough to insure the success of 
the proposed method may be easily handled. For over 10 years I have been 
engaged in the Jefferson Physical Laboratory of Harvard University, 
almost exclusively in research on various effects of pressures much higher 
than have been previously investigated. The previous range of scientific 
high-pressure work has been 45,000, or at the most 60,000, pounds per square 
inch, whereas as a matter of daily routine I have been employing up to 
nearly 200,000 pounds. This, of course, has involved the invention of 
methods of packing and other details of technique which are novel or at 
least which are not employed elsewhere to my knowledge. ; 
The proposal to construct a gun by this novel method 
referred to the Special Board on Naval Ordnance. It was f 
that the cold stretching of steel had been a matter of daily prac- 
tical application for many years, as illustrated in the manufacture 
of wire and cold-drawn tubing, and it had been demonstrated 
many years before that the cold stretching of: steel and other 
metals beyond the elastic limit, thereby producing a perman 
set, resulted in a decided increase in the elastic strength of th 
metal thus treated. aa 
The board, therefore, in view of this increased elastic strengt 
as well as the stresses introduced in the walls of the cylindé 
recognized the practicability of the proposed method when applied 
to symmetrical cylinders of small dimensions, but considered that t 
the application to large irregular masses involved in gun con 
struction would present difficulties requiring much experi | 
work. | 
At that time the government equipment, as well as at. 
industrial plants, had been built up to follow the present sys 
of manufacture of built-up guns at comparatively great spe 
It was not considered expedient at a time when the greatest out; 
of standard weapons was demanded that any changes should t 
made in the well-established system of manufacture of bui 
guns. The Navy Department had neither the personnel nor 
facilities for the experimental work involved in testing the 
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‘new theory of gun construction without interfering with 
production of guns of standard design. Moreover appropri- 
had only recently been made for building a naval laboratory 
just such theoretical questions, and while the value of 
or Bridgman’s proposals from his long experience in 
ry work was fully recognized by the bureau, it was 
to defer such experimental work until it could be under- 
taken with the resources to be provided in the new naval 
“While investigating the proposal of Professor Bridgman, it was 
found from the files of the bureau that in the fall of 1914 Md. A. 
H. Emery, a prominent mechanical engineer, had brought to the 
attention of the bureau an identical process of gun construction, 
covered by patents from 1903 to 1908, in which he proposed to 
initial stresses in the gun metal by a process of stretching 
the elastic limit, employing for this purpose hydraulic 
pressure in the interior of the bore. As these plans were evi- 
itly presented verbally, there is no record of the action of the 
beyond a paragraph in a letter of December 9, 1914, in 
lich the bureau informed him that it considered his method of 
ibtful value, as the same results could be obtained under the 
nt method of gun construction, by using higher pressures in 
zun bore and thereby raising the elastic limit of the material 
should be considered desirable. 
n April, 1917, the subject was again brought before the Bureau 
dnance by the Naval Consulting Board, which recommended 
nstruction of two 5-inch guns by Mr. A. H. Emery and 
ne r Bridgman, working in conjunction, at an estimated cost 
85,000. The proposed method was again carefully considered 
the bureau, which, while conceding the importance of the pro- 
d method, was unwilling to undertake the extensive experi- 
which the proposed construction of two 5-inch guns re- 
red, on the ground that attempts at that time to change the 
tem of gun construction in the navy, in view of the pressing 
for war material, were inadvisable. The proposal was 
fought to a termination by the action of the Naval Consulting 
rd in withdrawing their letter recommending such experi- 
al work? 
n account of the very small estimated cost of the experiments 
sed by Professor Bridgman, he was entrusted by the chief 
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of the bureau with the application of his ideas to the con 
of a3-inch 23-caliber gun, similar to the Mark III, Model 4, lands: 
ing, gun, Experiments were to be conducted under the general 
supervision of the Special Board of Naval Ordnance, and:the 
superintendent ofthe naval gun factory was requested to give 
Professor, Bridgman all possible assistance in working up: the! 
design for the forging and the necessary machinery required, 
producing the hydraulic pressure. Although the naval gun 
factory early in June took up the design of the accessories neces- 
sary for the construction of the 3-inch gun, in accordance -with 
his ideas, it was not found, practicable to complete the working 
drawings until the following October, when it was estimated that, 
the forging for the press could not be made before the end of. 
March, 1918, and its completion not before June 30. This, delay 
was due-to the urgent demands upon the gun factory for supplying. 
standard materials which had preference over any experimental 
work. ae 
The gun Soreing ay accessories were: Gutiohed early in June, 
and taken to: the Bureau of Standards, where arrangements had’ 
been. made for’,utilizing its two-million. pound Emery ‘testing. 
machine as the source of pressure for the experiment. It: was. 
designed to, use this powerful machine, for producing: the, hy- 
draulic pressure in the: gun, by forcing a cylindrical 3-inch steel 
piston terminating in a packing into a specially constructed. 
cylinder of 3-inch bore, thereby compressing the fluid in the 
interior of the cylinder, in the further end of which was a. fixed, 
packing... To this latter was attached the-end of a system of hollo 
tubes; 4-inch internal diameter, communicating with the i 
of the gun, and conveying the pressure from the cylinder 
gun. .The. pressure packings in the gun were constructed on the 
same general design as the packings of the pressure cylinder,. one: 
fixed. in the breech end of the: forging; ond, a movable one to. 
shifted as desired. Tae 
The first pressure ninesieeele were begun July 20, on fi 
larger section of. the gun tube, 7.5 inches external and 2.5 inches 
internal diameter. There was evidently very great friction in: 
movable packing of the pressure cylinder, and further difficul 
in the congealing of the liquid in the tubes connecting with 
gun, as the final pressure recorded by the Emery testing m 
was! 1,300,000 pounds, which, without these two causes, she 
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‘disks given 170,000 pounds per square inch in the bore of the gun. 
At this point the connecting pipe burst, and the pressure in the 
un was thereby relieved. It was found upon examination that 
__ the:3-inch steel piston’ for rena. the: serosa peeing’ into the 
ull 


“— 


Fic. 1. 


‘The records of diametral expansion, as the pressure was 
radually increased, indicate a temporary enlargement of .016 
neh, or .ooz1 per linear unit: This ‘elongation per unit of length 
of the outer layer corresponds’ to the elastic limit of the metal. 



































1946 GuN CONSTRUCTION BY RapraAL EXPANSION 


about .002. Although the electric gauge for reading the pr 
at a point in the connecting pipe just before reaching the 
recorded a pressure of 95,000 pounds per square inch at that 
it is certain that the pressure in the gun was considerably less. 
may be said parenthetically at this point that, from the ma 
matical theory of the strength of hollow cylinders stretched by 
interior pressures beyond the elastic limit, knowledge of which 
was obtained later in the experimental work along these lines, this 
pressure and resulting radial expansion were sufficient to gi 
practically all the penahte to be obtained by the process of radial 
expansion. 

The experiment was resumed July 26, with a lighter oil, and t 
pressure gradually increased up to 94,000 pounds, recorded 
before on the shunt pressure gauge, when the connecting pip 
again. burst. The mean diametral expansion in this case vy 
.042 in, or .0056 per linear unit. The pressures and correspondi 
elongations are recorded on the stress-strain diagram, Fig. 1, f 
which it will be seen that the metal of the gun worked elastic 
up to about 78,000 pounds. This great elastic strength was 
doubtedly due to the cold stretching to which the gun had been 
subjected on the 20th. ~ 

The following day the movable packing was shifted to a point 
near the muzzle, thus exposing the whole length of the bore to the 
pressures which were effected on the 27th and 2gth. The pres- 
sures were carried to 78,000 pounds, producing a permanent elon- 
_ gation of the smaller external diameter (6.3 inches) of .075 inch, 
or .o12 per linear unit. (See Fig. 2, Curve A-B, for stress-st 
diagram.) The permanent elongation of the larger section 
only .0004 per linear unit, the point A in the diagram, Fig. 1, 
showing that the metal worked elastically up to about 70,000 
pounds. Although the experiment was now complete as far as the 
elastic strength of a gun of such dimensions could be carried, 
was again subjected on the 29th to a pressure of 82,000 poun 
the progressive elongations showing that the metal of the g 
walls was acting within the limit of its elastic strength, up 
72,000 pounds for both sections. 

The cold-stretching process having terminated sastifactorily, the 
gun was sent to the Naval Gun Factory for machining, boring and 
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after which the finished gun was mounted on a regular 
for that type of gun, and sent to the Naval Proving 
es for firing tests, which were terminated November 30, 
- : 1918. Only 14 rounds were fired, the first five the regular proving 
sounds for the 3-inch landing gun, the remainder with increasing 
s until the last three reached 21.8 tons.. The test was then 
‘ don account of damage to the firing pin, which required the 
return of the gun to the Naval Gun Factory for repairs of this 














- 


ital Fic. 2. 
i ae 
The gun upon examination showed no injurious effects 
n the high pressures in the last few rounds. 

the firing tests were completed confidential information 
received by the bureau that this system had been in use else- 
in the construction of experimental guns for a period of 
20 years. The tests of these guns had been of sucha ‘con- 
nature that it was considered unnecessary to continue fur- 
firings, as owing to its small caliber and the 
tt travel of the projectile it would not have been practicable to 
it to sufficiently high pressure to tax the great elastic 
of the gun, which the experiment indicated ought to be 
72,000 pounds. 
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During the design and construction of the 3-inch gun on 
plans» proposed by Professor Bridgman, Mr. Emery had 
quently appeared before the Special Board on Naval Ordnance 
advocating: the extensive use of his process, on which he had ob- 
tained letters patent in 1903, and inviting attention to the fact — 
that the construction of the 3-inch gun under Professor Bridg- 
man’s plans was an infringement of his patent rights. The speci- 
fications of his patent, the original application of which was — 
made in 1897, embraced many practical details of accessory appar. 
atus, and appeared to cover the basic principle of cold stretchin, 
by which the elastic limit of the metal was increased, as well 
the autohooping which occurred when the metal of the gun y 
released from the high internal pressures which had produced 
radial expansion of the tube. His process included a further: 
ment by which the increased special elasticity, introduced by ; 
cold stretching, was made permanent by a mild-heat treatme t 
with live steam at a temperature of 250°F. The claim was ad- - 
---wanced that this had the effect of relieving the fatigue of the 
_ metal which, without this treatment, would require quite lc 


-. ageing of the metal. He presented, at the same time, detai 
» plans for the application of his process to various types of gt 
_ involving both one-piece guns and guns composed of seve! 
tubes and jackets to be fitted by appropriate hydraulic pressut 

As the method of construction utilized by Professor Bridgm 
was described in great detail in the specifications of the Em 
patents, which were apparently valid, and had been called to the 
attention of the Bureau of Ordnance in 1914, Mr. Emery was 
authorized early in September to proceed with the construction 
a 4-inch 50-caliber one-piece gun, from designs which he | 
prepared and submitted to the bureau, shortly after the with- 
drawal of its proposal by the Naval Consulting Board. 

The Tioga Steel & Iron Company was authorized to manuf 
ture a special 4-inch forging in accordance with drawings fur 
nished by Mr. Emery, which was completed, inspected and; 
cepted, and sent by express to the Naval Gun Factory on Dece 
ber 10, 1918. The boring and machining of the forging to 1 
required dimensions for the application of the stretching proce 
was completed, and the gun sent to the Bureau of Standar 
where the large Emery testing machine was to be utilized in p 
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ducing the required pressures. Test specimens were taken f 
the breech and muzzle sections of the forging, representing the 
inside, middle, and outside metal. The elastic and tensile stren; 
of these specimens were determined for comparison with sir 
specimens after the process of cold stretching. The forging 
so designed that the application of the required pressure for ce 
stretching the gun to the elastic limit of the exterior layer would 
be effective at the same time for all sections. This was accom 
plished by making the ratio of the exterior to the interior di 
eter of the tube as near as practicable the same for all s 
since the interior pressure for this purpose was assumed to be 
function of the ratio of the inside to the outer diameter. ($e 
Fig. 3 for these dimensions. ) 5 
Without going into too minute descriptions of the details ¢ 
the various accessories, it will be sufficient to explain that 
were designed to produce the interior pressure desired, by fore 
into the breech end of the gun, through a stuffing-box ceclcil 
cylindrical steel piston compressing the liquid within the bore 
the gun. The design for sealing the bore of the gun againeal 
high internal pressure was very simple, consisting of two. 
packings at the breech and muzzle ends respectively. The o 
at the muzzle contained a steel valve block for admitting 1 
hydraulic medium, “ Vedol ” oil, into the gun from the hand for 
pump which was used to raise the preliminary pressure to 60 
pounds per square inch ; the breech plug, screwed into the bree 
of the gun, was fitted with a simple stuffing-box packing thro 2 
which the 4-inch steel piston moves with a relatively small f 
tion, compressing the liquid in the gun and producing the desire 
hydraulic pressure. This limit was determined at intervals, he 
total pressure required to overcome the friction varying from 
18,000 pounds at the beginning to 5000 pounds after a few tests. © 
The amount of radial expansion was determined by the read 
ings of 11 pairs of Ames dial gauges set concentrically with # 
gun by means of I1 rings arranged at equal intervals along t 
gun, and held in position by three spring-bearing screws. 
arrangement of the gun and accessories, with reference .to t 
testing machine, is sufficiently indicated in the cut from a pho 
graph taken during the operation (Fig. 4). Readings of 
gauges to the nearest ten-thousandth of an inch were made a 
recorded as the pressure progressively increased or decreased, 
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» “subjected to careful inspection by differences to determine critical 
4 in the progress of radial expansion. - 

; -— In addition to the gauges the rings carried light wires running 
7 | ‘ “parallel to the axis of the gun, for the purpose of indicating by 
; .s “their measured distance from the outside of the tube whether any 


' curvatures of the tube were caused by the internal pressure. 
i ~The setting up and adjustment of the many accessories were 


. - completed, ready for the application of pressures, December 30, 
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1918. The work progressed without accident of any kind from 
"start to finish, in accordance with the carefully arranged plans, 
_ and requiring no alterations of the accessories as originally 
eee. 

~— In order to determine the critical point in the process of cold- 
stretching the gun tube, the data of pressures and corresponding 
’ fadial expansions were recorded on large sheets and carefully 
_ differenced as the experiment proceeded. A more convenient 
| Means of studying and analyzing the data, however, is given by 
- the stress-strain diagrams constructed from the tabulated data at 


Ietdhibnciads 
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conclusion of the work. Three of the typical diagrams are 

in Figs. 5, 6 and 7, and for Sections 1, 5 and 8, respectively, 
h show with sufficient clearness the results of the experiment. 
¢ time element, which is not shown in the diagrams, does not 






ee ae 





Fic. 6. 


ly a very important part, but it may. be stated here that the 
ication of the progressive pressures began at 9.35 on January 

d were terminated at 5.15 the same. afternoon, when the 
e recorded for the interior of the gun was 92,000 pounds. 
Pressure was then rather rapidly reduced until at 5.30 p.m. 
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the gun was without pressure. The following morning, January 

at 9.45, the pressure was again applied and at 12.15 had reached 
107,000 pounds per square inch, the highest pressure employed, 
This pressure was progressively diminished until at 3.45 ‘th 


Fic. 7. 


pressure was reduced to zero and the oil withdrawn from 
interior. Immediately after live steam was introduced and mait 
tained up to a pressure of 15 pounds, giving a temperature: of 
250° F., and this was maintained until 8 p. m. 
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ively to 80,000 pounds, at which point it was indicated 
that the elastic strength of the gun had been reached. 

_ A study of all the diagrams constructed from the data show 
very clearly that at the first introduction of pressure the metal 
‘of the gun, assumed to have been without initial stresses, worked 
‘elastically up to from 40,000 to 60,000 pounds pressures, after 
which the more rapid expansion shows that the metal was elongat- 
ing beyond the elastic limit. The amount of temporary and per- 
manent expansion acquired is shown clearly in the diagrams, 
which also show that when pressure was applied the following day 
tube acted elastically up to 80,000 pounds, and that the sub- 
lent permanent elongations given by increasing the pressures 
(0 107,000 pounds did not apparently give any additional elastic 
ngth. It is plainly indicated that if the heat treatment had 
en applied at the end of the first expansion, due to 92,000 
nds pressure, the gun would have had all the elastic strength 
n in its final pressure test. 

the conclusion of the pressure experiments, the forging 


taken by Mr. Emery to his laboratory at Glenbrook, Conn., 
the preparation of specimens, the measurements and tests of 
ch would show the effects of the radial expansion process. 
These tests were the more important, as the generally accepted 
es of the elastic strength of guns, founded upon the relation 
ss and strain within the elastic limit, could not be considered 
“as applying to a case where the greater part of the metal con- 
stituting the walls of the gun had been stretched beyond the 
_ elastic limit, acquiring a permanent set. 
tha For the purpose of ascertaining the initial stresses introduced 
in the gun a set of 11 rings was cut from the inner face of the 
and muzzle sections, equally spaced from the interior to 
: exterior of the gun. The rings, 0.2 inch square section, were 
_ ut into the face of the section, and accurately measured across 
_ Several diameters while still held in place; they were then cut off 
and again accurately measured. The results of the measurements 
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from the breech section ate shown in Fig. 8 from a photograph 
of the rings ;,it will be seen that the initial stresses vary: from a F 
tension of»45,600 pounds: per square inch for the outer ring, ee 
gradually decreasing to zero for the seventh and increasing in : a 
‘tangential compression to: 35,300 pounds per square inch for the t 
inner ring. The stress was computed by multiplying the radial 
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expansion of the ring, determined from the difference in diameter 
before and after cutting off, by the modulus of elasticity, which 
in the results given was taken to be about 28,500,000. 

For the muzzle section the outer and inner rings measured-as 








follows : 
Before cutting—outer ring .... 12.560 Inner ring .... 4.000 
After “ ° mL EU Lp eA - ss. 4.0062 
SN oS. ERS Ge Sas voce MONE scape cue oan ak — 0.0062 


Bestia’ GONSION 26.6.6-c05-5.> MMOD cisco ida — 44,300 
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In order to determine the effect of cutting down the muzzle 
ion to dimensions of finished gun, the'extra metal was turned 
the exterior, and a representative section thus obtained 3.8 
res long, by 778013 outer and 470034 inner diameter, respec- 
. From this outer and inner test rings were cut 0.2 wide by 
1 thick (measured radially), and the ern snnmcnes restilted as 
OWS: 

- Before cutting—outer ring .. . 78013 Inner ring .... 4.0034 

a After: Xe " ic Slbgege ee E® LD gibiias 





PROCURING os 6-0 i vin 8 o-4-can pate BRS Sindh ad con} scom — .0036 
*iInitial Tension ......5% 02... nO cei $dibeln mend “— 25,700 


The two test rings of the size of the finished gun at the muzzle 
for the purpose of determining. beyond question that the 
‘of the cylinder walls, after cold stretching, is in a condition 
itial strain represented by an infinity of hoops with just the 
t amount of shrinkage to give the maximum elastic strength ; 

d that the removal of metal from the outside or from the inside 
yes the remainder in‘a proper state of initial strain. It may be 
sd in the same connection that the’ inner ‘ring of the breech 
tion, shown in the preceding paragraph, is’5$ inches in diam- 
perrcmnenty" the apenangecesk oT finished at theo chamber 

in. 

The initial strains fotisd in the’ Vishans tings cut from both 
oq s show that the metal of the finished gun is in an ideal 
dition of initial stress, varying’ ‘progressively by infinitesimal 
ra duations from 25,700 to 35,300 pounds per square inch tan- 
compression at the interior layer of the bore, to from 
§,000' to 45,000 poeada’ pak es gr tension at the exterior layers. 


rior to tension at the exterior, it is reviled that the process 

s resulted in a condition of self-hooping in which the hoops 
the successive infinitely thin’ layers from exterior to interior, 

n one shrunk upon the one next interior with a shtinkage such 

all the layers (hoops), under the maximuim interior Pressure 

esign, reach their elastic limit in tension ‘together. | 

The initial strains thus shown are most ‘satisfactory, not = in 

pect to distribution but also in respect to the amount.’ \ 

‘he improvement in the quality of the metal is daa apparent 

5m an examination of results yielded by test ‘specimens taken 
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from the forging before and after the application of the proe 
These were taken from breech and muzzle sections, tangent 
in planes at right angles to the axis and at such distance fron 
the center as to have the 07505 square sections shown as 
as possible the quality of the metal at the bore, the middle 
the outside. The testing was carefully done in each case ong 
Emery testing machine, taking extensometer readings in. ter 
thousandths of an inch for the extension under load. In fl 
following table are given the elastic strength E and the ultim: 
strength R in thousand pounds per square inch: 


Specimens Before A After Before 
Muzzle, outside ........ 60 65 04 
‘Muzzle, middle ........ 57.5 62.5 04.5 
Muzzle, inside ......... 62 72 95 
Breech, outside ........ 56 64 gl 
Brecch, middle ........ 52 55 gI 
Breech, inside ......... 40 65 gl 


‘The inside specimens, having experienced the greatest p 
nent elongation, show the greatest improvement ; their str 
strain diagrams are shown in Fig. 9, where the greatest ela: 
strength belongs to the specimens after cold working. 

At the naval gun factory the gun was given the usual fini 
and riffing of the standard 4-inch guns of the same type. . 
mounting on the standard mount for this type of gun, it was 
to the Naval Proving Ground for test firings early in M 
1919. In order to furnish comparison with the best type of s 
ard 4”/50 gun, the firings were to be carried on in conjunet 
with a standard Mark IX-s5 gun No. 3479, made by the / 
can & British Manufacturing Company, Bridgeport, Couns 
the inspection of the two guns previous to the firing, by 
bers of the Special Board on Naval Ordnance, it was noted 1 
rifling of the Emery. guns was much rougher in appearance t 
that of the standard gun, and had several small gouges and « 
dence of tool chattering in the rifling, while that of the stndia 
gun was. very smooth and highly polished. 

Investigation i in the gun shop disclosed that the rifling of ¢ on 
tract guns in general is admitted to be superior in appearance t 
rifling done in the gun shop, but not in efficiency. This is dv 
the fact that the gun shop does not put in the time on the op 
tion that outside contractors do, since it has been determined. thi 
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alesser polish is satisfactory for service purposes. Normally, the 
gun is lapped after rifling by both a lead slug and a copper slug, 
‘which are forced into the rifling by spring pressure. It is the 
copper lapping which puts on the final brilliant finish, and in the 


ato 


BT! 
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case of the Emery gun the urgency of the order made it seem 
expedient to the gun shop to omit the copper lapping and lap out 
only with the lead slug. 

_ Further inquiry brought out the information that representa- 
tives of the American & British Ordnance Company, the manu- 
_ facturers of the standard gun noticed above, had stated that they 


81 
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had found great difficulty in satisfactorily machining gun f 
ings made by the Tioga Steel & Iron Company; that they i 
tried varying the speed of the lathe, together with the temper a 
hardness of the tool used, and that, notwithstanding their 
efforts, the machined gun forgings of this company always hada 
rough appearance. It would seem, therefore, that the rough 
appearance noticed in the rifling of the 4-inch Emery gun was due 
partly to some characteristics of this steel. 

It is further to be noted, in connection with the quality of the 
steel employed in the construction of this gun, that the micro- 
scopic photographs of sections taken from the gun forging, both | 
before and after straining, show a marked difference in. 
granular appearance of the steel between the Tioga Steel & Iron 
Company forging and a properly heat-treated wanes =e indicating 
that the forging had been over-heat treated. 

. Both guns were star-gauged before the test, and after every 
60 rounds thereafter. The first star-gauging measurement brought 
out a further imperfection in the Emery gun, its diameter being 
larger by .o21 inch at the origin of the rifling. 

Emphasis is laid on these relative imperfections of the Emery 
gun, as the theory of the process indicates not only improvemer 
in elastic strength but in other qualities of the metal, especially at 
the interior of the bore, which on account of the high compression 
to which the interior is ern ought to wa Breet resistance 
to erosion. 

The firing test of the two guns was continued toni April 1€ 
about September 1, 1919, on which date each gun had fired 
rounds; the following measurements give the enlargement 
thousandths of an inch at and near the origin of rifling, resulting 
from careful star-gauge seer made after the completion 
of the endurance tests : 


Hire : — Standard 
136 42.13 161 
136 3 42.25 154 
128 43-13 139 

| = 52.00 77 


A visual inspection of the bore of the two guns shows the lati 
at the origin of the rifling nearly worn away for about 8 ine 
or a foot. At the muzzle, however, the lands are:still in se 
able condition, although the gouges and tool markings in 























Gun Construction By RapraAL EXPANSION 1961 


- filing’ of the Emery gun still persist. Both appear still fit for 
further ‘service, especially when compared with a standard Mark 
1X5 ‘No. 1302, in which, after 544 rounds, the lands are almost 
gone throughout the bore from origin to muzzle. 
_ The extent to which the accuracy life of the guns has been 
reduced may be inferred from the results of firing the last five 
founds of the series, using A & B shell, in comparison with a new 
ical TX-5 standard gun: 
Gun Velocity Pressure Range 

Emery. 2i...005 0 2759= 13 14.32 = .33 9215 + 90 


Standard ...;..... 2768 = 25 14.61 = .24 9225 + 08 
SSeS Per ee 2862 = 11 16.43 =.21 9522 + 40 


e loss of about 100 f. s. in velocity, two tons in maximum 
, and 300 yards in a range of 9500 yards, would not pre- 
le their further use, although the accuracy of fire is con- 
siderably less. . 
‘Notwithstanding the further endurance indicated for both guns, 
it was decided to make thorough star-gauging and taking of im- 
pressions of their bore at the naval gun factory, where they were 
_ sent on September 11, 1919; and upon the completion of this work 
abject them to high-pressure firing for the purpose of testing 
apparent superior elastic strength of the gun constructed by 
» Emery process. The design of the standard gun calls for a 
aximum elastic strength of 56,000 pounds, while the construc- 
of the Emery gun shows that it should have a maximum 
é-strength of 80,000 pounds. As these tests may be some- 
- what’ delayed, permission has been given by the bureau to pub- 
lish a brief description of the process. 
ring the progress of the experiments resulting in the con- 
‘st 1 of these guns, the general principles of the proposed 
method, as well as the various practical questions involved, were 
examined and discussed at length by the Special Board on Naval 
Ordnance, to which were added the superintendent and other 
Officials of the naval gun factory, as ‘wells’ officers of the bureau 
andthe Naval Proving Ground, having general experience and 
knowledge of the subject of gun construction. 
The conclusions of the board, unanimously adopted at its last 
‘meeting on March 5, 1919, recommended the immediate con- 
‘Struction at the naval gun factory of type 6”/53 guns, utilizing 
the facilities at the Bureau of Standards, and at the same time the 
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development of plans for installation of the necessary fac 
at the naval gun factory for construction of guns of this t 
well as larger guns. The Bureau of Ordnance has approved 
recommendations and has adopted for the official desig 
the process the name of “ Radial Expansion.” 

A brief historical résumé of the basic principles involved. 
proposed method will show that it is not such a startling ir 
tion as might be imagined from the description of the two e: 
ments already described. These principles are: 

1. Special elastic strength induced by cold working. 

2. Fixing or ageing of the increased elastic strength by ar 
heat treatment after cold working. 

3. Radial expansion ; resulting in a condition of initial strains 
which are only partially realized in the methods now in gene 
use ; that is, shrinking on jackets and hoops previously expand 
by heat, or wire winding. 

1. Special Elasticity —The development of a soedlale! 
strength in metal by cold stretching was first definitely de 
strated and announced by Colonel Rosset, as a result of expe 
ments at the Turin Gun Factory in 1874, upon test specimens ¢ 
from Petin-Godet. hoops and other selected specimens of stée 
for gun construction, A summary of these experiments is con 
tained in “ Notes on Construction of Ordnance ” (Army Ordnance 
Bureau No. 11), published in 1882. The results showed that if a 
test bar be subjected to a tensile stress greater than its Si 
elasticity, it will not undergo, when subjected to a subsequen 
stress less than the above, any permanent elongation and, the 
fore, its elastic power has been increased. It was ‘anet 1 
cated by the great regularity in the elastic elongations, and 
proportionality to the stresses, that this special elasticity migh 
increased with the increase of the stresses nearly up to the: 
of rupture. 

A clear idea of this development of special elesticliass 
readily appreciated from the stress-strain diagram of test 
mens subjected to cold stretching. When a test bar is sv ye 
in a testing machine to a gradually increasing tension, there. 
measurable elongation of the bar at each increment of tens 
which. is proportional to the tension until the elastic strength 
the metal is reached. Within this limit, if at any instant the tem 
sion is removed, the bar recovers wholly its original dimensior 
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tension and spieiaathi elongation are plotted, the 
as ordinates and the corresponding elongations per unit 
as abscissz, the resulting diagram will be a straight line, 
certain point defined as the elastic limit, as illustrated in 
_in the sections OA, OB and OC; but as the load is gradu- 
beyond the elastic limit, this regularity of behavior 

ceases, the elongation for a given increment of tension 
more rapidly than the tension, and if the load is now 
ed the bar contracts somewhat, but is not restored to its 


Fic. 10. 


dimensions—it has acquired a permanent elongation or 


bar, after a period of repose, is again subjected to the 
' resulted in the permanent set, it will be found that the 
limit of the specimen has been increased—that the constant 
load to elongation will hold up to the Bese which pro- 
the permanent set. 
e dotted curve B, frombitiileiels testes: dateyie formed 
mean values of stress and corresponding elongations of 
‘specimens which were subjected to loads leading to rup- 
Other specimens of the same material were subjected to a 
S to cause a permanent elongation, and the increase 
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in the elastic limit of these specimens is shown in curve A, by 
‘increase of the ordinate for the point A over that of the po’ 
As these experiments were conducted for the purpose of $ 
ing the best method of constructing built-up guns, Colonel F tr 
naturally inquired if the same results, in regard to spectil @ 
ticity, would be obtained with specimens in which the p mi ani 
set had been produced by elongations due to heating and $ 
quent cooling, the contraction being restrained in order to pre 
the permanent set. The explicit problem was to determine if 
contraction due to cooling of a heated hoop upon an interior. 
thereby introducing initial strains in the hoop and tube, 1 
-result in increased elastic strength as in the case of cold strete 
Curve C corresponds to curve A—in A the special 
induced by cold stretching, in C the corresponding permar 
‘having been produced by heating and restrained contracti 
is evident at once from a comparison of the two diagrams fl 
+. neither the elastic strength nor the aseiase artes? of nr 
metal has been favorably « affected. 

His conclusions, in regard to the jaca subject, especiaty 
reference to built-up guns, in which the jacket or hoop i is expa 
by: } heat and contracted sit the interior members, ate 
ts From ‘these pchetieents it may be inferred that the elastic power f . 

increased by a tensile strain, when that strain is obtained by expandin 
specimen by heating, and ac seme ged the eereennne ‘consequent = 
in. Me 

Wishing to does din dante: power in order to work greater ¢€ 
elongation, it will be necessary to have recourse to mechanical t 
strains, and not to the method of restraining the contraction conseque 

In Fig. 11 is illustrated the effect of coid stretching upon 
development of special elasticity in the case of two specimens.ol 
mild steel tested by Mr. A. H..Emery. These two diagrams.an 
selected from a large number of similar ones, the. 
Mr. Emery’s experiments made on the bridge links tee ins 
construction: of the St. Louis Bridge. The diagram shows 
in the dotted curve the metal reached the elastic limit at the | 
F, corresponding to about 40,000 pounds of tension, and beg 
show the more rapid elongation beyond this point up to G, 4 
pounds, when the load was removed. The permanent elon 
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is load was about 009 per linear unit. After a brief period 
of time, the load was again applied and the strength line H-J 
show : that the limit of elastic strength has been increased up to 
e stress which produced the permanent set. From that point on 
‘the metal gradually elongates, and rupture takes place at 77,300 
pounds. In the second diagram the elastic limit was reach at a 
slightly lower point, and the load was continued with the elonga- 
tions indicated up to the point C at 62,000 pounds per square inch, 
with momentary elongation of .o413 and a permanent elongation 








“oe Fic, 11. 


of .040. In this specimen the load was allowed to remain for a 
period of a week, when it was removed ; upon the gradual applica- 
tion of the load, the curve clearly shows the increased elastic 
limit up to 70,000 pounds. 

2. Tempering or Ageing —The question of the permanence of 
the special elasticity induced in steel by cold working has been a 
subject of much experimental investigation during the past 25 
ears. Some investigators have claimed, notably Prof. J. B. 
Johnson, of the University of Wisconsin, that the gain in special 
_ elasticity, due to tension, is accompanied by a loss of elasticity in 

| compression. These conclusions are stated in a text-book for 

_ @ngineers recently published by Professor Johnson, under the 











- limit, requires some time in which to recover from the dis 


-- metal may be accomplished by a mild-heat treatment fre 
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title “The Materials of Construction, a Treatise for Engin 
on the Strength of Engineering Material,” wherein he sta 
Both wrought i iron and rolled steel, in their normal state, have “ 
elastic limits” in tension and in compression numerically about equal. 1 
this. material be ‘stressed much beyond these limits, however, in- 
direction, its elastic limit in this direction is numerically raised to 
the limit:of its greatest stress, while the elastic limit in the opposite di 
is greatly lowered or even reduced to zero. 
In the specifications of Mr. Emery’s patent, it was cain 
the gain in elastic strength by cold stretching could be rend 
permanent by a mild-heat treatment, the claim being based upol 
the result of numerous experiments establishing this principle 
an examination of numerous diagrams of these early experim 
shows that the claim was well founded. Confirmation of | 
results are contained in a long and carefully conducted serie 
experiments by Prof. J. A. Van Den Broek, at the Univer: 
Michigan, which were published in the “ Journal of the Iron and 
Steel Institute,” at London, England, May, 1918. — a 
These experiments show that metal, strained beyond the el: 


of the molecular or crystalline structure ; but this recovery | 0 


degrees to 300 degrees centigrade, which seems to nr De 
nent the condition introduced by cold straining. t 
His statement of conclusions is so important that they 
quoted below without change. He first distinguished thie" evel 
kinds of cold working, and the resulting special elasticity as b 
of different direction and sense, i. e., 
Tension and compression, same direction 
- Tension and compression, opposite sense. 
Positive torsion (+shear), same direction. 
Negative torsion (—shear), opposite sense. 
_ Torsion and tension, respectively, of different directions, 
“@ When mild steel is cold-worked and properly aged or temp , 
subsequently tested in the same sense as that of cold working, its 
limit may be raised more than 1oo per cent and from 10 per cent to 20 per cent 
beyond the stress at which cold working was discontinued. eee 
(2) When mild steel is cold-worked in one direction and prospect a 
or tempered, but tested in either one of two senses of a -metses c 
then its elastic limit may be raised some 50 per cent. a 


£ 


ive 


gtk. 
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oe When mild steel is cold-worked in one sense and properly aged or 
tempered, but tested in the opposite sense, then the elastic limit remains at 
the value of the original elastic limit, but the yield point is raised. 
(4) When mild. steel is cold-worked in. any direction or sense, without 
ing or tempering, then the elastic limit falls below the value of the 
‘elastic limit, often down to zero. 
(5) Tempering cold-worked steel at temperatures from 100° C. to 300° C., 
yt it, has a tendency to perfect its elastic properties. Tempering 


"in order to realize the initial strains due to the subsequent con- 
‘traction upon the release of the pressure, appears to be contained 
n the ig volume of “ Limite D’Elasticité et Résistance a la 
ture,” by Captain Charles Duguet, published in 188s. 
In The study of the ordinary method of built-up guns by hoop- 
ng. , he was led to consider the means of attaining a “ cylinder of 
equ | resistance,” defining it as one in which each layer of the 
__eylinder, under the maximum load within the elastic limit, should 
be brought at the same instant to its limit of elasticity. Such a 
would have a greater resistance than any other cylinder 















Teeatibation could be obtained by cold-strétching a given 
inder of homogeneous material, by the application of increasing 
terior pressure until each concentric layer had acquired a per- 


; on deformation up to the outside ait which would be 


‘the density varies very little, that we may consider the 
constant without any appreciable error, so long as the 

ions do not exceed 0.03 per unit length. As a result of this 
“assumption, the relative dilatations of the various layers are in- 
end proportional to the square of the radii, or 


4 i describes clearly the elastic resistance of such a tube 
_ primitively deformed : 
bs _ When a tube has been sufficiently deformed by an interior pressure Po, the 


_ Clastic limit is passed at every one of its points. If the pressure ceases to act 
tube is deflated, contracts upon itself; but the total deformations pro- 
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duced in the different layers being nowhere proportional to the elastic f¢ 
which accompanied them, all these forces cannot vanish at the same 
the exterior layers remained stretched and exert upon the interior la 
a radial ‘pressure ; inversely, the interior layers react upon the others a 
are compressed tangentially, just as happens in a hooped cylinder, Unc 
these conditions, a new pone inferior to Po will produce only 
UAE Rais AW wich‘ the piesechS Peat Taipan enffens 0’ el : 
corresponding to its actual elastic limit; and p and ¢ being the pressure 
and principal tension developed at any point whatever, we shall have a 
each point the following relation: vo 
mp+nt=G. . Oe 
G which. degends upon the initial deformation, varies from one point. 
another and diminishes from the exterior to the interior. : 
In his theory of the resistance of metals, G is defined as 
coefficient of “shear” (sliding, glissements), and is appr 
mately six-tenths of. the elastic limit of the metal for simple 
traction : Anal 
The interior pressure capable of deforming a tube so that the ext 
layer shall be just at its elastic limit E is e superior to 


Pe=aea(R) —} 


ict dh tllbars: Scaen 2 vee Tinta) cui: ab eatdl pelea oie wn dix unetenll 
the deformations produced are so small that the elastic forces developed 
very little different from. those which correspond to the natural limi 
elasticity. 
In the formula above quoted, n is equal to 0.59, m is sl ( 
0.41, and a is equal to 0.3. He applies his formula to an unstrained — 
cylinder and to the same cylinder which has been i 


above described. 

‘Let us take as an example a steel cylinder of one caliber thick, in. y 
the metal has an elastic limit of 30 kgs. in simple traction. ati 
elastic resistance is P. equal to 1580 atmospheres ; every pressure s 
to this will produce a permanent deformation. A pressure slightly st 
to * 


p= 38 385 {esr} =o00, 
per square millimeter, PE Sa te ; 


deformations at every point and leave the exterior layer stretched just 
its natural elastic limit ; ‘its elongation will be an a 


Biilshcctehbens Fe wesoshs : : a 
the interior layer wil sufer under the same pressure a dilatation nin 
as\great, OF 1.35! per cent.’ 9 uf 


rk 
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by interior pressure, we will increase the elastic resistance of a soft- 
tube one caliber thick from 1600 to 4000 atmospheres and we will obtain 
thus a cylinder more resistant than any other hooped cylinder of the same : 
material and the same dimensions, as we have realized the solid of perfect 


"equal resistance already defined. 

The assumption of Duguet, given in the preceding paragraphs 
for the relations of the pressure and resulting tension at any point 
ina mellow cylinder, is equivalent to 


va t+0.7p=E, 


fe E is the initial elastic limit of the metal before cold working. 
_ Beginning in 1909, extensive investigation of the subject has 
: made at the Central Laboratory of the French Navy, under 
‘ the name of “ Autofrettage,” literally self-hooping or auto-hoop- 
_ The mathematical theory of “ Autofrettage” has been de- 
veloped by Ingénieur-Général L. Jacob, and very recently pub- 
ished ina two-volume work entitled “ Résistance et Construction 
Ss. Bouches a Feu, Autofrettage.” He assumes that the elastic 
imit at any point is reached when the relation of the interior 
e and the resulting tension is 


LBOrg t+0.3p=E, 


pe attention to the fact that the theory of Duguet gives too 
small an amount for the maximum resistance of a cylinder which 
has been built by the process of autofrettage. 

“He also notes, further, that the adoption of the theory that the 
ic limit of the metal is reached when at any point 


as ete ‘ne 


ile to a still smaller resistance for a given cylinder. 
The latter assumption is the basis of the mathematical investi- 
gations of Colonel Malaval, under whose direction the experi- 
‘mental. work at the Central Laboratory of the French Navy has 
been carried on. 
_Each of these eminent authorities appears to establish the cor- 
rectness of his respective theory upon the result of experiments 
and investigations made’ at the central laboratory. Both, how- 
- ever, call attention to the fact that the pressure of autofrettage is 
limited to such a pressure that, upon the return of the stretched 
cylinder to a state of rest, there shall not be developed any new 
_ permanent deformations in tl:e interior layer. 


at by a simple initial interior dilatation of 1.35 per cent, produced 
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from. the metal of the Emery gun apparently does not fur 
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Whichever theory is elected, the permissible pressures a 
considerably less than those to which the Emery gun was § 
jected, The examination of the initial strains of the 


complete criterion in this respect. If there has been introd 
new permanent deformations in the interior layers upon the 
to rest, they do not appear to be indicated by the intial sts 
found in the 24 test rings. 
It is not intended in this description of the construction of dl 
two experimental guns to discuss or to develop the mathematic 
theory of the elastic strength of guns constructed by the met 
of radial expansion, which will necessarily be deferred until 
basic assumptions are more definitely established by experit 
nor is it necessary to do this in order to utilize the metho 
the experimental construction of either single-piece or bui 
guns of several hoops and tubes. 
In the design of guns to be constructed by this method 
elastic-strength curve is determined from the powder-pres 
curve, just as in standard guns now in use; whether the gun s 
be a single piece or a compound gun will be determined by the 
of the forging which it is practicable to make from a metallurg 
standpoint, and convenience in the machining of the gun 
the theoretical standpoint, the construction of a 16-inch gun s 
offer but few difficulties outside those to be expected in a s 
single-piece gun. The various parts are machined to a da 
with as little play as possible, the parts are assembled and 
pressure is applied just as would be done with a smaller sir 
piece gun, as the pressure necessary to realize the elastic stre 
desired is a comparatively simple function of the ratio of 
inside to the external radius. ri 
Sufficient experimental work has already been carried out 
the naval gun factory to demonstrate that the pressure plant 
stallation can be constructed in a convenient form and at a 
tively small cost, as the extensive experiments conducted at: 
French Naval Laboratory, under Colonel Malaval, have sb 
that all the elastic strength desirable can be obtained by presst 
giving a permanent deformation of the interior layer not exc 
ing .03 ; an amount very much smaller than was experienced ir 
case of the Emery gun, due to the attempt to carry out the pro 
by stretching the whole gun with the same pressure fe 
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“GRAPHICAL METHOD FOR REDUCING LATITUDE 
SIGHTS TO MERIDIAN 


By Ricuarp D. Fay 





= 


|The alignment chart here given furnishes a simple means for 
wor an ex-meridian sight graphically. The theory on which 
¢ ths method is based is the same as that given in Bowditch’s Navi- 
_ gator, and the work performed with the chart is the same as that 
done with tables Nos. 26 and 27 in Bowditch. The advantages of 
the graphical method are that the work may be done more rapidly 
and with equal accuracy (no interpolation being required) and 
ay that the degree of precision which is possible with any data can 
‘be estimated at a glance. F 

The theory of the method is as follows: 

> Z=Zenith distance of body. 
d= Declination of body. 
L=Latitude of observer. 

t= Hour-angle of body. 


The fundamental relationship between these quantities is 
# cos Z=sind sin L+cos d cos L cos t. 
“When t=o (i. e., when the body is on the meridian), 
— cos Z=sin d sin L+cos d cos L=cos(L—d) ; 
Z=L—d=meridian zenith distance. 
The function of the ex-meridian method is to make use of this 
ly simple relation when the observed body is near but not 


‘on the meridian. It is necessary to know ¢ at least approxi- 
mately as will be shown, but since modern practice recommends 
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calculating the time of the meridian passage rather than taking 
the'groatest observed altitude, the ex-meridian sight requires no 
extra work except that performed on the chart, which can be done 
in about 10 seconds. 
If Z,=meridian zenith distance=L — d. 

Z=zenith distance found from observed altitude. 
Then the “ reduction,” R, to be applied to the observed altitude is 
Z-Z,. 

gal Z=Z,+R, 
cos(Z,+R)=sin d sin L+cos dcos L cos t; 
or, : 
cos Z, cos R—sin Z, sin R=sin d sin L+cos d cos L cos t. 


This relationship involves no approximations. 
_ When, however, ¢ is small, R also must be small, so that 


rt 


cos R=1 (approximately) 
sinR=R : 


#2 6c 
cos t=I— —_ 
2 


R_ and ¢ in radians. 


q A _cos Z,—sin d sin L—cosd cos L+cosdcosL- = : 
“R= ; sin Z, (approx. ). 
Substituting for Z, its value, L—d, 
: cos(L—d)—cos(L—d)+cosdcos L- in 
sin L cos d—cos L sind 
b+ #2 
Giaki> -icT a@ank vind), 








If R is expressed in minutes of arc and ¢ in minutes of time 





(5 * &) 8=(H x a) staat tand)’ 


— # 
ay % (tan L—tan d) ; 





ee at dines aint 
R= 4 where A=® (tan'L tan d). 
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The two operations necessary to find the reduction of 
are then (1) to find A which is the reciprocal of . 
when #=1 minute. This involves L and d; (2) to find ceduaa 
from A and ¢. 4 

The graphical method for finding A is simply to scale off the 
difference between two tangents on a modified scale, 

The alignment chart. is arranged to give R as follows: 

Since 

R=! 5 , 
log R=log t?—log A; 

or, 
log t= mets hes A 


That is to say, log t is the average of log R and log A. if a 
straight line intersects three vertical lines spaced equally, the in- 
tercept on the inner line measured from any horizontal base will 
evidently be the average of the intercepts on the outer lines 
measured from the same base. Therefore, if three lines with 
equal logarithmic scales be used, the outer lines representing R  § 
and A, and the inner one t, corresponding values of R, t, am A 
will always lie on a straight line. Hence R is readily found whe 
t and A are known. 
The procedure in using the alignment chart is as follows: ~ 
I. To find A. With the dividers on the upper horizontal scale 
take the distance between the latitude and declination (approxi- 
mate values) on same side of zero if they are of the same name 
on different sides if they are of different name. This distance 
measured on lower horizontal scale gives A. ot 
(Alternative method: Find numbers on lower horizontal soils 
opposite latitude and declination on upper horizontal scale. If 
L and d are of the same name find the difference of the numbers; 
if of different names find the sum of the numbers. The resilt 
will be 4.) 
II. From position by dead reckoning calculate the watch time 
of meridian passage. To insure taking the sight within the tit 
interval that this method holds good, plan if possible to take th 
sight so that the time interval ¢ in minutes does not exceed A. | 
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_ Place a straight-edge across the vertical scales to intersect left- 


thand scale at A and middle scale at't. The intersection with the 
- right-hand scale will give the required reduction in minutes of arc. 


Example I.—January 2, 1920, in Lat. 40° N., Long. 45° W. 
(position uncertain) corrected central altitude of sun was 27° 00’ 
at G. M. T. 2" 40™ 00%. 


h m s 
G.M.T. 2 40 ©o0 
Eq. -3 


GACT. &2 Sp “a7 Cjan. 2) 
Long. 3 00 oo (West or—) 
L.A. T. 23: - ne 5: Gani) 

24° 00 00 
t 23. 43. «~Say 233 min, 
Decl. (d) 22. 5908S 





With dividers: 40 to right of zero and 23 to left of zero gives 
A=383. 
‘With straight-edge: Line through 38} left and 23} center 
gives 14% right. 


R=14.7'. 
Ex-merid. alt. 27° 00’ 
R 14.7 
Merid. alt. a7 167 
g0 00.0 
Z 62 45.3 N. 
d 22 59.8 S. 
L 39 45.5 N. 


If A had been found using this value for L, A would have been 
about 38.4 which gives R very little change. Also, by moving the 
straight-edge keeping A 38} it will be seen that a variation in ¢ of 
one minute produces a change in R (and hence in L) of less than 
14 miles. Therefore, for this example where A is large there is 
little difficulty in getting accurate results. Actually if no approxi- 
mations are used, the latitude is found to be 39° 45.6’, a difference 
of only 600 feet. 
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Example II —January 2, 1920, in Lat. 30° S., Long. 45° W. by — 


account corrected central altitude of sun 81° 50.6’ at 2" 47m I 
G. M. T:'»From data of previous example : id ee 
P= 10" ax". 
d=22 598 S. 


With dividers: From 30 to 23 both to right of zero gives 
A=48. 

With straight edge through A=4.8 and t=16%, R is found 
(with difficulty) to be about 59’, very slight changes in either A 
or ¢ making large changes in R. 


Ex-merid. alt. 81° 50.6’ 








R 59.0 
Merid. alt. 82 40.6 
Z 7 10.4 S. 2. 
d 22 509.8 S. | oe 
L 30 10.2 (True L is 30° 14.8’) : 


If A is corrected by using this value for L, the error will be 
reduced to about 2’, but there is considerable uncertainty in the 
method still. , 

If now another sight be taken when t=5"™; corrected alt. be- 
comes 82° 40.0’. 

R (using A=4.8) is found to be 5.2. 
Obs, alt. 82° 40.0’ 











R 5.2 
Merid. alt. 82 45.2 

Z yi teBS. 

d 22 598 S. 





L 30. 14.6 S. 


which i is within the ordinary error of observations. : 

For a star sight the ex-meridian method is of particular j im- 
portance since it is unusual to have a good horizon for more than 
a short time. when the stars are visible. The hour-angle ¢ is.then — 
the difference between the right ascension (R. A.). of the star and. 
the local sidereal time. In other respects the procedure is the same — 
as for the sun. 
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Example I]].—February 10, 1920, in approximately Lat. 5° S., 
Long. 100° E. had good horizon at about 6.45 p. m. ship’s time 
(G. M. T. o by chronometer). 


oe ee 
Right ascension mean sun at G. M. noon 21 17 05.9 


Longitude 6 40 00.0 E. or + 
27 57 959 
24 

Local sidereal time (L. S. T.) 3 57 05.9 


corresponding to noon, G. M.'T. 


In nautical almanac under “ Apparent Places of Stars,” we find 
the two bright stars whose right ascension are nearest this time 
are a Persei and a Tauri (Aldebaran), the former having right 
ascension 

3° 18 38, Decl. 49° 34.8’ N., 
the latter 4.32 16 209 N. 


Corrected altitudes of each and time of sights were 


(1) a Persei 34° 36.8’, G.M.T. o 2™ 54° 
(2) a Tauri 67 184, G.M.T.0 4 oo 


For First Sight, a Persei. 


L. S. T. at noon G.M.T. 3 57 of 
G. M. T. of observation Oo 2 54 
L. S. T. of observation 4 00 00 
R. A. of a Persei 3 18 38 

t of a Persei © 4I 22 


Second Sight, a Tauri. 


L. S. T. at noon G.M. T. 3 57 06 
G. M. T. of observation Oo 4. 00 





L. S. T. of observation 4 oI 06 
R. A. of a Tauri 4 31 22 
t of a Tauri Oo 30 16 
First Sight. On lower scale: Lat. 5° S. and Decl. 49.6° N. 


gives | 
A= 38.4 
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Straight-edge through 38.4 and 41.4 gives R=45.0. 


Obs. alt. 34° 36.8’ _ 

R 45.0 wn 
Merid. alt. 35. 21.8 
go 00.0 


Z 54 3825S. 
d 49 34.8N. 
L 5 03.4S. (True L is 5° 04’ for data given) 
Second Sight. On lower scale: Lat. 5° S. and Decl. 16.3° N. 
gives 
Aztt7. 


by this method. 


Hammond V. Hayes Laboratory, Boston. 


Since ¢ is over 30 and A less than 12 this sight cannot be worked 


NP ae oF 


Kv wise hes aes sa 


BS Pee ee RR 

pais i ETS eS 
gt 
pe se 


‘ 
a a a a a a a a a a 


, oe age ee ee ee ee 


oe ee 





wssetehn A iin EX ity —_, 














[COPYRIGHTED] 


U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 





REBUILDING THE NAVY’S ENLISTED PERSONNEL 
By Lizutenant E. R. HENNING, U. S. Navy 





In a problem of this nature no time need be lost in the pre- 
sentation of the lamentable details of the unsatisfactory condition 
of the naval personnel, both as to numbers and as to quality. Such 
details are common knowledge. 

' The situation is hazardous. It is costly. 

For lack of trained men, dependence placed on recruits bears 
fruit in the tribute inexperience exacts—damage. And damage 
to ships, to machinery, is costly. 

It will not be questioned that there must be a strong proportion 
of trained men in the battle fleet to maintain proper readiness for 
war. Nor will it be questioned that the proportion cannot drop 
below 50 per cent of the allowed enlisted complement without loss 
of efficiency. A gun deck, a fire and engine room, filled with 
teeruits makes a battleship a training ship, with consequent low 
teadiness for battle value. It may be regretted, but the days of 
the old frigates are past, the days when a captain could ship a 
green crew with a seasoning of old hands in June, and by October 
have a smart ship’s company. To-day the activities aboard ship 


‘ate more diverse than setting and furling sail, and running the 


smoothbores in and out. 

It is not so much the question of enlisting men as re-enlisting 
them. Such resorts as the two-year enlistment defeat their own 
ends. The two-year man lacks interest—possibly because he 
knows his time in the navy is only brief. The expiration of his 
enlistment arrives at a bad time. At the end of four years most 
good men are rated or about to be. At the expiration of two years, 
however, it is the exceptional man, in peace times, who is a petty 
officer. The two-year man has been in long enough to feel all the 
disadvantages of the service, but not long enough to appreciate the 
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advantages. It is the low point of the morale curve. So out he 


goes when he is just arriving at a point where he is of value to the 
navy. The trouble and expense of his training are lost. The proc- 
ess begins over again with the recruit who takes his place. Ini- 
tially, the two-year enlistments may gain more men, but in the long 


run the four-year ‘enlistments should show a gain, not only in the — 


quality and training of the men, but in their numbers. 

The argument may be advanced that the short enlistment plan 
builds up a reserve... Granted, but of first importance is a sufficient 
active force. The navy cannot operate on its inactive reserve. 

The problem is to keep men in the service, the skilled trained 
men. In private industry the employment problem has been met 
by an unprecedented increase in wages. Advance of service pay 
will not alone solve the personnel question for the navy. Service 
pay under the most favorable conditions will never approach that 


paid to men of corresponding ability in civilian life. Other intone 


ments to remain in the service must be offered. 


Why doesn’t the bluejacket re-enlist? Evidently life holds more 


for him on the outside. His brother Bill writes him from Detroit’ 
where he is working in an automobile factory; writes about the 
car and his wife and the fur coat he bought her last week. Your’ 
machinist’s mate or electrician ponders that letter and some 


invidious comparisons arise in his mind. Why shouldn’t he get 


out and emulate or exceed Bill’s success? They always’ con- 


sidered him a more clever chap than Bill anyhow. What has he — P 


now? Three meals a day and a hammock. As for the girl nee 
there in New Haven, he has a big chance, hasn’t he? 
So out goes your capable petty officer, and you struggle wth 


a boy to take his place who has been in the navy four months. 
There is another phase of the loss of trained men. The fol- | 


lowing is quoted from the Bureau of Navigation’s letter of April 
19, 1920: 


Requests for discharge for dependency are now being received at the 
average rate of 28 per day. An average of seven such requests are approved. aa a 


each day. With few exceptions, the men making such requests are the 0 


— men. This produces a loss of about 200 trained men per month.’ 


These men want to get out before their enlistments expire. A | 
far greater number stick to the end of their enlistments, but for, 
the same reason of dependency don’t re-enlist. a 
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It is a valid reason for men to wish to leave the service. Men 
of the petty officer class should be able to support a wife or de- 
pendent parent while in the navy as well as if they were working 
in a factory or office. Most men on reaching their twenties have 
dependents or responsibilities. Shall we exclude this class from 
the navy? Then, of course, we must be content with the boys we 
are enlisting at present, and content with losing them when they 
become men. Again quoting the Bureau of Navigation’s letter: 

..-. It may therefore be stated that two-thirds of the present first 
enlistments are under 20 years of age. The remaining one-third do not 
average much above 20 years of age. . . ... Account must further be taken 
of the fact that the losses given in paragraph 7 (trained men) are steadily 
reducing the number of men who can keep the wheels turning, and can assist 
in developing new men. 

There is an evil result following the refusal of these men to 
re-enlist. It is the demoralizing effect on the recruiting campaign. 
No amount of advertisement or other recruiting efforts are going 
to counteract the insidious effect of a mass of often disgruntled 
and dissatisfied men going out of the service. ‘ Conversely, the 
example of a large body of men contented and satisfied to remain 
in the navy would gain more recruits than the most elaborate 
recruiting campaign. A satisfied man is a splendid advertizer. 
__A story in a recent periodical illustrates the point. 

A recruiting sergeant observed a young man outside the office 
gazing interestedly at the posters, 

“Thinking of enlisting, my boy?” he cantor “ Fine life, 
good pay, education, travel, etc.” 

_“I dunno,” replied the youth. “I'll come back next week and 
see you.” 

_“ Better make up your mind now,” urged the sergeant, “‘ because 
I am getting out to-morrow.” 

_ What is the béte-noire of the seafaring life? Isn’t it the little 
opportunity that exists for having a permanent home and enjoying 
the pleasures of one’s fireside? These are elemental desires that 
at some time possess every man, be he a humble seaman or a 
_ tholeric old bachelor officer. Herein can be found the solution 
of the personnel question ; something to offer the trained men; a 
iy ‘that will put a premium on efficient service. 

To this end. homeport the ships; make, the homeport not a 
figure of speech as far as the personnel is concerned, ‘but an 























‘Guantanamo period is the real worktime of the fleet, and that the 
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ate ; glares from which the ships go out for their exerciseaiia 
drills, and where they return ; a week or two at sea followed: by 
a week in port—the homeport. 1 
There the men could establish their families. When off on 
cruises they could look forward with assurance to seeing their 
wives and families ; to enjoying the relaxation of home. after hard 
work at sea. atest 
Yet another step is needed, a more radical step. It wouldim- 
prove the lot of the enlisted men little to simply homeport:the 
ships. Even with the present increase in pay, the men inthe 
service cannot meet the extortionate demands of the landlords, — x 
inevitable at any place where the navy may be in force. oe 
officers, nowadays, must smother their pride and live in quarters 
little above squalid. What chance is there, then, for the enlisted — 
men ? ee Sa 
That situation can be met too. At the homeports build modest M 
quarters available for all petty officers who have wives or other 
dependents in their immediate families. ce. a 
That, briefly, is the plan. SR e 
Keeping in spirit with the idea, there are some changes i in ‘di 4 
peace routine of the fleet necessary. The winter period at Guan- 
tanamo might with profit be reduced to a few weeks for the ioe . 
firing of target practice, if the admittedly ideal weather condi 
are held indispensable. Many officers and men grow restive spend- — 
ing a fourth of each year off the sun-baked barrens of southern 
Cuba. Instead, a six weeks’ cruise every year to Europe or 
American waters would be found to have a tonic effect on the 
morale of all hands. Mie 
To the strenuous objectors to changing the long established 
routine of the fleet much might be said about certain di 
tages of a warm-weather fleet reorganized once or twice a 
and drilled up to. a maximum of efficiency, followed by a aero ; 
relapse, and shifting or loss of a considerable part of the drill 
crews. Certain factors of superiority might be pointed out ina 
manned by a more permanent personnel whose efficiency was 
maintained at an even level—a fleet used to operating under thi 
varying conditions met throughout the year in the North Atlan 
Permanent operating bases would overcome the idea that the — 
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time in northern waters is a time of let up and turn over of per- 


‘sonnel, The suggested plan would make an all the year around 


fleet: 

For the Pacific fleet, the adoption of the plan would compel 
less change in the operating routine than for the Atlantic fleet. 
“The cost would not be prohibitive. Millions have been spent 
by industrial concerns in executing housing and other schemes 
for the contentment of their employees. When consideration is 
given to the saving in upkeep and economic operation with skilled 
trained crews, and the cutting down of machinery accidents so 
frequent with recruits, no stretch of the imagination is required 
to’see an actual gain in the dollars and cents operating cost of the 
navy. 

What places are most available for these bases for the per- 
sonnel? On the east coast there are such places as Newport, 
Yorktown, and Hampton Roads; on the west coast San Francisco, 
San Pedro, and San Diego. 

- No doubt this plan will inspire some very valid objections, but 
it will get and hold good men—the paramount consideration in 
the navy at present. 

» On the other hand, there will be those ain will throw up their 
hands in horror and ask what the navy is coming to; those to 
whom it is inherent to object to any change in traditional policy ; 
the class who will never remember that the days of the men who 
manned the old square riggers have passed—the days when men 
would ship for 15- or 20-month cruises, men to whom it was 
all in a day’s work to tear the nails off their hands furling ice- 
coated sails in a North Atlantic gale, cursed at from below by a 
bucko mate with a ready fist or belaying pin. Watch on deck and 
watch below, and a staple diet perhaps of salt horse and biscuits ; 
this it was for a few dollars a month and a drunken carousal 
ashore after a cruise. 

Of course, the day of that kind of American has long since 

d.. The man who follows the sea expects as much out of 

as the worker ashore. 
» There will always. be a considerable minority who will want 
cruising duty, particularly the young recruit. For them, duty 
should be open on the cruising ships, the ships on foreign stations. 
/-Immay digress here to say there are certain advantages in send- 
ing recruits to the smaller ships on detached duty. Most officers 
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will concur that there is more opportunity for the newly enlisted 
man. to learn the elementary things on a gunboat or small cruiser 
than there is on a battleship. In the small ship’ s company, ’ aa 
man is more nearly under the direct supervision of his officets ; 
more time can be devoted to his individual instruction ; his duties 
are more diverse. He becomes an all around sailorman., On the 
other hand, the recruit on the battleship is an unnoticed unit in 
a thousand men. The handling-room crew, a life-buoy watch at 
sea, and a certain allotted space of paint work to scrub—that 
may be his duty for months. Bm 
The best sailormen I have ever seen were on a navy oil tanker, 
Nearly all recruits, when the ship went in commission, in a few 
months all but a few could steer, heave the lead, keep a sharp 
intelligent lookout, and knew how to handle a rifle. They could 9 
get away a lifeboat smartly, and put their backs to the oars, with- 
out that ludicrous exhibition that a boat’s crew from a ba ag 
so often present. The snap and expertness they attained in han- i & 
dling the 4-inch guns I have seldom found equaled by the broad- 
side crews of a battleship. i ae 
There follows another advantage of the suggested plan. About 4 
the time the new man tires of strange scenes and movement, and ce 
wants to stay in one place for a while, he knows he has the chance | 
sooner or later of goiag to one of the ships with a homeport. ae 
The prize of quarters puts a premium on obtaining a rating. Tt eee 
creates’an incentive for hard work and good conduct. (ated ae 
Thus, the fleets with their homeports should have the highest cae 
percentage of trained men. Valuable time for advanced wort, ae 
need not be taken up in elementary drills for recruits. : : 
‘The bluejacket could see a future before him, the chance’ os ce 
a home and:a family the same as the fellow on the outside. Many ee, 
men that we are now losing would re-enlist with the adoption of : 
this plan; many who are now out would rejoin the service. The 
personnel would be stabilized. The married man is less prone 
to change than the bachelor. Contentment, and esprit de corps, 
lacking in the navy now, could well be expected with this plan. 
Upon the submarine to which I am attached, the quartermaster 
is leaving the navy in August because he has a wife in the States 
whom he ‘has not seen for months, and whom he can’t afford to 
bring down to the Canal Zone and support there, at the high 
cost of quarters in Colon. He extended his enlistment a yeat 
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when he was enabled to transfer to a submarine basing on the 
Canal Zone because he heard that “there were quarters for 
married men there.” Disillusioned, of course, he is getting out. 

Again, there is an electrician first-class—the only enlisted man 
- aboard the boat, ot’:er than the chief electrician, who can be de- 

pended upon for electrical work ; discounting two short enlistment 
‘ gecruits “striking” for electrician who show little energy or 
interest in qualifying for a rating. This capable electrician, how- 
ever, leaves the service in a month. He is going to get married. 
Splendid material, with two years of engineering at Lehigh 
behind him, likes the navy immensely, he would re-enlist were 
there quarters for married petty officers on the submarine base. 
The recruits will have to do his work. 

I make bold to say that the navy has never gone at its personnel 
problem with the soundness of policy of big business. Probably, 
because with the latter it is solely a matter of dollars and cents, 
unhampered by any traditional point of view. Efficient industry 
has scrutinized all its activities; the success of a process is its 
justification. What does not pay is cut out with a ruthless hand. 

The point of view in the navy must undergo that orientation 
so that the handling of the personnel is such as will get and 
hold the men who will fight the ships the best—whether the 
method counters tradition or not. 

Disregarding a century of traditional tactics, Nelson broke 
through the Line Ahead formation at Trafalgar. If we break 
through the “ line ahead ” in the traditional handling of personnel, 
we may attain as startling a success. 

Finally, if this plan will not keep the ship’s companies filled 
with the right kind of men and enough of them, outside of an 
increase in pay far in excess of that recently granted—what can 
be offered the enlisted personnel? 
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FUNCTIONS OF THE OFFICE OF NAVAL 
OPERATIONS 


By CoMMANDER R, CasTex, French Navy 
~ Translated by Pror. ALLAN Westcott, U. S. Naval Academy 





[have recently read with keen interest the excellent article by 
Commander A. F. Carter, in the U. S. Navac Institute Pro- 
_ cEEpInGs for February, 1920, on The Functions of the Office of 
Naval Operations. This question presents itself in every country, 
and as it is of capital importance, I should like to set forth certain 
general considerations on the subject, which it may be useful to 
correlate with those expressed by Commander Carter. ~~ . 

For greater simplicity, I shall refer in these considerations to 
the institution that controls naval operations in France, that is, 
the general staff—état-major général (E. M. G.). 

The evolution of ideas regarding the general staff, which has 
manifested itself recently in the French Navy after the remarkable 
example set by the army, has led to the recognition of two funda- 
mental principles for the organization of the general staff: 

1. Absolute separation between the general staff, entrusted 
with the objective preparation for war, and the various administra- 
tive bureaus, entrusted with the subjective realization of the plans 
of the general staff, and each concerned with a single phase of 
naval activity or a single corps (personnel, yards and docks, 
health, naval construction, ordnance, etc.). 

2. The internal organization of the general staff in three bu- 
feaus, as in the army, these bureaus permitting the general staff 
to accomplish the three parts of its objective task, which is, in the 
current phrase, savoir, vouloir, pouvoir, which may be freely 
translated, to understand, to decide, and to provide means for the 
execution. The three bureaus are as follows: 

_ First bureau—Organization (pouvoir). 

Second bureau—Information (savoir). 

Third bureau—Operations (vouloir). 
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The office of naval operations, as understood by Commander 
Carter, is thus, in France, the third bureau of the general staff, 
It is to this bureau that the following study refers, but it may 
also be applied to any organization for a similar purpose. 

I may add at this point that what I am about to say of the 
functions of the third bureau represents purely personal concep- 
tions, and need not be considered in any sense as official doctrine. 

The theoretical functions of the third bureau of the general 
staff may be grouped as follows, combining those of peace-time 
and those of war-time: 3 

A, Operations. —Preparation and execution of operations. 
Plans of operations, Orders and instructions for operations, 

Operations of surface forces, patrol forces, aerial forces, sub- 
marine forces, merchant marine. Protection of commerce and 
fishing craft. 

_ Operations of coast attack and coast defense. Liaison with lan 
forces. 55") alts os 

Landing, aoentions ia 4 

Record of naval operations. Reeord of es off} 

B. Movements—Fleet movements, Distribution of forces. 
Current ship. movements. 

— ‘Instruction and Training: i iteasaiilien of personnel for 

Exercises. Maneuvers. Courses fortraining schools.» 
 Steitogital and tactical — _——* problems. Militasy % 
ideas: ‘Doctrine. 
 D: Liaisons. ee abroad Sending and receiving of aio 

IPinsbiited p- Bureau. we a nae navy, it would seem’ that 
these functions, in time of peace, could be carried out by a force 
of eight officers, in addition to the bureau chief,—i. ¢., four for 
operations, two for movements, and two for training. The liaison 
setvice would be constituted only in time of war, and on this 
account the force required would differ in war and in peace.’ fi 
war time four officers at least should be provided for liaison. 

The chief of general staff would presumably keep in catia 
touch with the third bureat in view of the importance of its work. 
One of the two sub-chiefs would be permanently at how head of 
this bureau and the second. 
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Plans of Operation The preparation of plans of operations is 
the essential and fundamental role of the third bureau... It would 
them both in time of war and in.time of peace... The only 
Bienes between the two. situations would be that, in the second 
"ase, it. would have more time and more freedom of mind than in 
the. first... The plan of operations is a document of capital im- 
: ice. It expresses the general. purpose; the very end and 
~ Feason for being. of the navy. It is the basis of everything. It 
_ is the skeleton of the organization, Into it should articulate and 
ym it should branch out all personnel, material, industrial, and 
aancial provisions. Even if it is not always.easy to realize them— 
they may call for means that are lacking—the plan of 
tions should at least clearly set forth the objectives to be 
ary 
_ The plan of operations is above all objective, It proposes 
- to operate against someone, against something, i in a word, against 
anenemy. It is thus completely guided by the political conditions 
ae" the moment. As has sometime been said, “One does not pre- 
: for war, one prepares for a war.” 
_ We need not concern ourselves here with the fundamental 
ies which a plan of operations should possess; that is, with 
@ strategical properties which it should combine. ‘We have i in 
a only its form. 
On this latter point, Von der Goltz has written, in A Nation 
: Armed, a passage which gives an idea of ‘the subject and ‘may 
as a guide. He says: 
The plan of operations should be presented in the form of a memoir which 
with considerations on the political and military Situation, and a 
eerste of the forces opposed, and decides therefrom the general line 


_ of ¢onduct and the choice between the offensive and the defensive... 
_ The memoir should next set forth what the:adversary can do and where 
he will effect the strategical deployment of his forces. It will.explain where 
we shall deploy ours and how they shall be grouped. It will determine 
i choice of directions for our first movements, ™ aim « which is to 
bring about a decisive battle. . 
_ Here the offensive plan and the jtenien we bien saneahe The fast g goes 
on, indicating the general purpose to pursue until the adversary is forced 
to conclude peace. The defensive plan stops at the turning Point which 
Permits assumption of the offensive. 


These words in effect summarize what a plan of operations 
should contain, and constitute a useful outline, provided it is given 
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a little order and the om touched on are classified acco’ 
to their nature, 
In my opinion, the plan of Siibttitis: being objective, bel 
to the category of orders or instructions which have to be prepar 
witha view to operations. There is indeed only advantage to 
_ gained by putting it in the well-known form and subdividin 
into three main divisions in the order “ situation, mission, exect 
tion.” Such a division of material will add clearness and v 
oblige those preparing it to follow a logical sequence, consistir 
as customary i in orders for operations, of first stating the probl 
and then supplying the solution. as 
‘The part relating to “situation” has here a particular 
portance and character, in view of the size of the question 
and the intervention of factors connected. 
“The plan of operations is only one part of the plan of war. 
and this i is seen when its preparation is undertaken. It is then evi 


tions not apparent on first examination. It must take 
first, of plans for land operations, and if these seem of primary 
importance for success in the war, the plan of naval operations 


Everything relating to external politics should be carefully en- 
visaged, with the same object in view. The same also with eco- 
nomic elements in the conflict, and if possible with the fin 
conditions. No less care should be taken to grasp the ena 

which sustain the morale of the warring nations. The plan 
naval operations is thus in close relation with other plans, i 
fellows, which constitute with it the plan of war,—the army plan, 
diplomatic plan, economic plan, financial plan, morale plan, etc. 

Tt follows therefore that the part relating to “ situation” in 
the naval plan should have corresponding subdivisions, é. ¢., 

1. Enemy naval situation. 

2. Naval personnel situation. 

3. ‘Military situation on land. 
atic situation. 

5. ‘Economic situation. 

6, Financial situation... ; 
7» Morale situation. - ‘ 
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other “ situation” which it appears necessary to en- 


Phe enemy naval situation calls for close examination of the 
y’s material, resources, ships available of all types, air- 
ete... . . ; his faculties of mobilization (numbers, period 
d for the operation, etc.) ; his possible time and points of 
ation ; the operations he may plan; the support he will 
e to draw from his bases ; his coast defenses ; the training and 
of his personnel ; his strategical and tactical policies ; the 
ter and military ideas of his leaders, etc. This makes an 
ortant document, in which are gathered up the a labors 
pesstind bureau in time of peace. 
he same labors will be utilized for our own forces, to supply 
ise account of the means at our disposal, the places and stages 
concentration, and the sources of supplies that may be 
. Our secondary characteristics (training, morale, etc.) 
ikewise be studied. All this gives us the “ naval personnel 
on,” the greater part of which is based on information sup- 
“the first bureau. This part will not treat of operations, 
belong to the “ Mission.” * | 


tion. In its main outlines at least, the plan of operations 
‘armies should be understood, in order to provide for sup- 
y the navy, or inversely, according to the objective which it 
irs most urgent to attain. If a combined operation is con- 
lated, the study will not be limited to this general survey, 
il naturally go into details. This implies, in time of peace, 
mate contact between the third bureaus of the army and 
om staffs: 

» diplomatic situation will be summarized similarly in co- 
ation with the Minister of Foreign Affairs. 

The economic situation, situation relating to morale, etc., will 
amined in the same.way. _ 

it is essential not to lose sight of the geographical situa- 
‘It will supply material for study regarding the presumable 


"an example of such a study see Lt. Col. Nordacq, Etude d'une 
tion strategique, Revue militaire generale, March, 1913. 
¢ naval personnel situation should include that of allies, if such 
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theatre of future operations, and will call for all information ay 
able concerning routes, distances, strategic points, anchor, 
hydrography, climate, marine and aerial conditions, faciliti 
blockade, etc.” i 
Map. sketches will aid inthis study. The aim should. 
establish not only this “geographical situation,’ but aleail i 
desiderata relative to organization of the theatre of oper dea 
‘(permanent or temporary bases, supplies, communications, ¢ 
which belong in the part “execution.” . Ay 
. To, summarize, the part dealing with “situation” should, 
appears to.me, be composed of a certain number of separate. st; 
ments dealing with divers particular. situations, acompanied 
a résumé of the whole defining the general situation, a 
The division “ mission ” will study the different, possible. s¢ 
tions of, the military problem, based on what is. known: of th 
situation, the enemy’s possible efforts, and what we.are able. to do 
ourselves. It will determine the operations possible and abl 
both principal and secondary (transport, commerce warfare, cc 
attack, blockade, etc.). It will evidently be necessary in this 
search to examine a considerable number of hypotheses, an 
survey, yarious means of attaining the same result. Such thor 
going discussion is possible here, for the plan of operatic 
neither orders nor even instructions, but simply a forecast, a p 
liminary investigation, which is not intended for subordin, 
and which sexves only to clarify the ideas of the composers, | Thi ; 
will permit the elaborateness of a comparative study. Never- 
theless, the conclusions should be as decisive and definite, in r 
to operations to be. undertaken, as if it were an order” 
The division “ execution ” will lay down the measures nec 
for the realization of the operations contemplated. It will de 
mine the forces to assemble, the place and time of their assembly 
it will calculate the forces to be provided beforehand in time 
peace, and the required measures of mobilization, both for th 


He 


active service and the reserve. This work will cover all type 


-*Types of studies of geographical situation: (1) Mahan, The Proble 
of Asia, study of the North Pacific (p. 31), study of the Caribbean 
VIII).. (2) Revue Maritime, 1911, Vol. 188, study of the North 
Theater of Operations (German article). eh 
.* This discussion of mission implies liaison and understanding: with | 
teshes and with allies. 
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s—-surface, submarine, aerial, patrol (requisitioned ships), 
nt marine, coast defense, etc., commencing with the most 
nt and continuing down. It will end’ with logistical’ pre- 
, regarding permanent and temporary bases, train, con- 
. All this division “ execution,” when finished, will be 
nicated to the first bureau, which will fix definitely, enter- 
greater detail, the organization, constitution, and distribu- 
of forces and material. The first bureau will communicate 
eeroation in turn to the various branches of the service, 
‘base their own plans thereon. ' Such is the theoretical 
af éstablishing a plan of operations, with its appendices.’ 
» work thus far outlined is within the general staff office. 
g the plan to the attention of those concerned, secret in- 
$ will be sent out, based on the plan and designed to pro- 
or its execution. Certain of these instructions will deal 
asures to be taken in time of peace ; others with measures 
of diplomatic tension and mobilization ; still others with 
tions properly so called. 
‘he e plan of operations thus established is not fixed beyond all 
, It develops constantly, even in time of peace, according 
opments in the situation, and. especially in the political 
It will therefore be more or less frequently revised and 
ht up to date. Bt 
2s, this plan is not supposed to siaoee the entire unfolding 
It is limited to the initial phase, and the best presenta- 
forces. In the course of hostilities, as the situation changes, 
be necessary to study anew, produce other plans, and issue 
“seigeaaiaeil That is what the phrase ‘ | COENEINS: war.” 


“y 


lournal of Operitions. —It is desirable that: the third. ihioaith in 
ime of war should keep the log or journal-of naval operations. 
facts of interest will be there seer ‘and: mention ee of 


is sketch of a plan of operations will ies serve as a suitiiantd aaj 
for particularly important epeentienis. from whatever seep 
*y may emanate. 

this in view, the third bureau will in time of war maintain, the 
| itions as in time of peace with the first and second bureaus, the 
n of land operations, the government, | the foreign office, other 
'rs concerned, and the forces of allies. 
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orders and instructions for operations, to be found in full, 
where. : 
Losses in personnel and matériel, and in particular omen 
and merchant vessels, will be appended to the journal. 
Movements.—The movements of the fleet have always p 
been regarded as essentially under the cognizance of the. 
staff, Every movement in fact involves the idea of manag 
of utilization of forces, which is the business only of the 
staff. a 
Within the general staff office, movements should be alle 
the third bureau. They are in fact closely linked with ope: 
since every change in the geographical distribution of units a 
previously made plans, and inversely, these plans may require ¢ 
tain changes in the movements, as measures of either executi 
preparation. It is therefore logical that the third bureau. c 
general staff, having charge of the plans of operations, 
know how its units are distributed and consequently have c 
zance of movements. : 
It is desirable, moreover, to take the word “ movements ” 
its broadest sense. It should apply to all operations of pu 
ships into or out of commission, or into reserve, condemn: 
division and grouping of naval forces both active and reserve 
classification of ships as to readiness for service, etc. fe his | 
respect also, the third bureau should thus be in close contact with — 
‘the first bureau. The latter will give to the third bureau a 
required information regarding the forces and resources avai 
- Instruction and Training.—The proper instruction of pers 
for war is achieved only by a series of incessant efforts and 
sive training in time of peace, beginning with elementary’ 
cises and terminating with fleet maneuvers. It is evident t 
the general staff should supervise and prescribe the ordinary e 
cution of these exercises, for it alone knows to what enc 
efforts of all should be directed. It is as responsible in this re 
as in matters of matériel. 
. This: function goes logically to the third bureau, belc 
properly, like movements, to those external activities coming t 
the head of operations. This bureau will therefore conceh il se 
with the training of the various arms of the service, 
torpedo, submarine, aeronautics, etc..—and with the exerci: 
which it is accomplished. It will extend its cognizance to g 
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" marieuvers intended to bring these arms into harmonious coopera- 
tion, and to throw light on important questions of strategy and 
- tactics. To this end it will give the necessary directions, and 
ine and criticize the results. 
But while playing this role of guide and supervisor of training, 
as regards general doctrine and aims, it can work only to the 
advantage of the third bureau of the general staff to delegate to 
the various branches of the service the details of such training, 
when circumstances permit. It is fitting enough, for example, 
_ that the office in control of ordnance, including as it does naval 
officers, should establish regulations for target practice, or that 
the office in control of submarines should issue instructions for 
8 torpedoes or submarine training, after having consulted the third 
_ bureau as regards the main outlines of these documents. The 
game is true of aeronautics. This would permit the general staff, 
_ while accomplishing what is expected of it, to avoid becoming 
___-@verloaded with details. It would ‘limit itself to giving general 
te ——— to the service, and supervising the plans of the latter 
_ ‘before they take definitive form. 
__. The preparation of personnel, before it is carried out in ttinee 
service, begins however in the various special schools. The third 
— will have therefore, not the actual direction of. these 
sae , but supervision over the instruction given. If only for 
Ghesoke of knowing what it may expect of each branch of the 
, it will consequently set the requirements for admission and 
the course of instruction in all institutions engaged in training for 
othe navy, whether for line or staff, for officers or enlisted. men, or 
‘for whatever specialty. 
loctrine. Studies and Military Principles.. Directional and 
ional Réle of General Staff—In a higher degree, for 
preparation should mean not only professional and techni- 
ledge of matériel, but a grounding in jenpontantt military 
“principles and matters of war. 
_ It is superfluous to call attention here to the necessity of com- 
tunity of thought among the members of a military force destined 
_ tofight together. This alone will assure, in time of peace and dur- 
Jing hostilities, convergence of effort and continuity of policy in 
command. This is what is called “ unity of doctrine,” even though 
this phrase has sometimes been distorted and taken to mean the 
"establishment of such a synchronism that every officer will auto- 
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matically see a given situation from the same angle. Such enslave. 
ment to doctrine is unnecessary, for it would mean killing initia. 
tive. “In spite of unity of doctrine, a given situation will as — 
a rule suggest more or less divergent ‘solutions as a result of in- 9 
dividual temperament and type of mind. Unity of doctrine is | 
powerless, indeed, to bring about that a situation, an event, shall __ 
produce the identical reaction in all. But it prevents anarchy — 4 
of ideas, and for this reason it is of inestimable value.”" The 
essential thing therefore, in matters of higher military training, 
is to avoid fundamental divergences in individual conceptions. | : 
This doctrine, ‘since a doctrine it is, is especially necessary in 
the navy, for this environment, more than any other, seems com- 
pletely ruled by perfectioning of matériel, by scientific discévertialle 
and by the appearance from time to time of new instruments which or af 
give rise often to misguided ideas. In the employment of these __ 
instruments there is a danger to be guarded against of frequent _ 
disturbance of mind and of crises during which the general state 
of mind and military ideas oscillate seriousiy.” This should be 
remedied by doctrine. Its beneficent effect, moreover, is not limited = _ 
to military action in the narrower sense; it extends also to matériel 
‘and its characteristics. Often after long periods of peace, with 
no proof from practical experience, there are genuine difficulties in Es | 
this respect. Improvements in the mechanical sphere seem com-— 
pletely revolutionary ; sensational achievements of foreign navies 
create an unreflecting desire to copy them slavishly ; public opinion — 
is concentrated on machines the practical value of which is un- 
known. It is then, in this general confusion, that a firm doctrine : 
may render real service. It is moreover implicitly necessitated 
‘by the fact that it is the combatant personnel who must primarily 
decide what qualities are to be called for in matters of matériel. 
In all these moments of perplexity, we await a voice from — 
above to set the course anew, define the policy to be pursued, — 
and orient the service in the new conception. We feel that we 
cannot without peril allow anarchy, as so often in the pest, to 
dominate our military ideas. it 
\ Now this guidance can come only from the institution respal * 
sible for the war training of Coen that i is, from the ae 
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’ Example;. The uneasiness of mind after the World War, brought shoei 
by the outstanding facts of submarine and aircraft development. 
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‘staff. This function, in its full sense, includes also the task of 
filling the minds of the service with the same ideal, of spreading 
abroad the same ideas on the conduct of war, the training of men, 
ane and the mastery of matériel. It is essential that the general staff 
ge should take account from time to time of the intellectual needs of 
jae _ the officers, of their uncertainties also, to let them know that a 
| | ~—_-guperior control has considered the problem which occupies them 
/ | ~—__ and its! solution. This is one of the highest réles of the general 
OS: staff, and a réle which it alone is able to fill. 

= «Marshal Foch once summarized the double function in this 

_ fespect of the army chief of general staff: : 
sine | Not'only to take care of the army in a material way, assuring its ‘con- 
ae aa centration for mobilization, but also to prepare and imstruct it’ for the 
bss ts of modern war, and.to develop in particular, in. a general 

stall corps trained by him in his doctrine, the unity of opinion alone 


‘apable 0 of assuring convergence of all efforts in execution. os 


This intellectual guidance in the preparation of personnel enters 
jnto.the attributions of the third bureau. The chief of general 
staff will naturally take up the matter most closely. In accordance 
with his suggestions, the third bureau will undertake the action 
mecessary to attain a rational. military doctrine, based both on 
_ past experience and upon what logical deduction is able to fore- 
cast for the future ; above all it must be adapted constantly to the 
continuous changes in weapons and machines. 
_... The third bureau will keep informed of what is said or written, 
at home and abroad, in military matters, in order to discuss and 
. assimilate or reject it as the case may be,, If the need arises, it 
will take the initiative in studies of this character, carrying them 
_ gut itself or confiding them to other officers, who will work in ac- 
_gordance with its directions, It will draw up a report and a critique 
_ of naval maneuvers, and it will extract from these exercises what- 
ever it, considers useful for the intellectual guidance of the.whole 
combatant corps. Likewise, every war will call for a work of the 
_ same kind, so far as information available permits, accompanied 
: by deductions and comments. Moreover, aside from such. cir- 
_ ¢€umstances, if cases arise where, in the presence of general un- 
_ certainty or numerous individual divergencies, it is necessary to 
___ take the lead and rally all minds to one opinion which it considers 
sound, the third bureau will accomplish this by expressing its 
___ views by means of circular notes summarizing a point of doctrine, 
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and going out officially to all officers. Other occasions for si 
action will often occur in connection with the dissemination 
despatches or official circulars dealing with service matters; they 
will afford means of incidentally calling to mind essential militar 
principles: and thus diffusing the views of the body in control. 
These will supplement the other procedures. 
It will do no harm, moreover, if the third bureau exteinlill 
educational rdle beyond the navy, and exercises it especially upon 
public and parliamentary opinion, to win them over to its ideas oe 
and thus facilitate their realization, which, in every country with — 
a democratic government, depends upon these two factors. This — 
also is quite in the spirit of preparation for war. The general 
staff should concern itself with the state of opinion in regard'to 
naval problems, and lead the struggle for the view it believes — 
right. Advantage will be gained by suggesting or even preparin 
press articles defending its theories and forcing their considera- 
tion and-also by authorizing some of its members to give lectures _ 
expounding * official views, thus getting in touch with the asset ; 
tions ‘which lead public opinion in naval matters. 
A similar policy should be pursued by the third bureau in reside 
to members of parliament. It should supply them frequently 
with information and also, after the excellent custom of the British 
admiralty, address them periodically in memoirs which explaii 
its views and its considered policies. It should as often as po 
invite the naval committees of the two houses to visit naval bases 
and even attend naval maneuvers. Aces 
Similarly the general staff, by the intermediary of the third 
bureau, should exercise control over the institution for instruc- 
tion in strategy and tactics, that is, the naval war college, which 
will at the same time constitute a supplementary source of in-— 
formation for the staff. This leads me to insist on the necessity - 
of close unity of thought between the general staff and the war 
college. These two institutions should~ intimately collaborate. 
Both will derive sure benefit. The general staff will thus be 
able to impress its ideas upon the officers who will later 
all the posts of the general staff. Inversely, the general s 
will have available in the war college a kind of studies section, 


*The general staff of the German army established in 1903 a 
review intended to voice its opinions. 
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xccupied by routine duties, where one may meditate at 
on the problems of the hour. These may be set for solu- 
here, and much of the work of the college, especially its map 
., will contribute usefully to the clearing up of doubtful points 
ch the general staff will be glad to have advice. This link 
en general staff and war college, where such exists, is more-~ 
he rule in many navies.” Aside from the personal action of 
chief of general staff, and the control exercised by him over 


general staff. re 
wtegic Liaisons.—This part of its duties will in time of war 
a large part of the activities of the third bureau of the 


1 staff. It will thus centralize the service of outside mis- 


ig, with the allied naval forces and higher commands, or 
th land forces, if the situation requires. Reciprocally, the 
ureau will have the duty of receiving the liaison officers 
m these sources. It will put them in touch. with the sub- 


officers will be re-attached to the third bureau and work with 
ag their sojourn with the general staff, before leaving to 


fore the war of 1914, the Naval War College at Portsmouth worked 

on with what was then the British General Staff (Intelligence Depart- 

In the United States, the Naval War College at Newport was con- 

ed as an adjunct of the Office of Naval Intelligence (American Gen- 

Staff). In Germany, officers leaving the college nearly always were 
d to the Admiralstab. 
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: ok What is the Matter with Operating Engineering? 
tin (See Pace 1431, WHOLE No, 211) 


- “Laeut. ComManpver R. R. Smiru, U. S. Navy—The article in the Sep- 
tember number by Lieut. Commander H. F. D. Davis, U. S. Navy, inquir- 
g as to “ What is the Matter with Operating Engineering?” covers a 
ject which is becoming of increasing importance. This is particularly 
so in view of the tremendous increase in the number of new vessels, the 
hearing plants of which vary widely in type and design from each other, 
chiefly as a result of the development of turbine engineering. As fong as 
the reciprocating engine was the standard type of marine propulsion and 
_ the chief difference between ships was that of size, operating practices 
_ were well ‘standardized and repairs and casualties were covered by well 
us lished practices. With the advent of turbines, and the steady improve- 
ments in their design and combinations both by the manufacturers and 
the Bureau of Engineering, a similar change was introduced in engine 
om Y n auxiliaries involving radical departures from previous types. 
The engineer who keeps abreast of these changes finds that the knowl- 
le acquired yesterday no longer ‘holds to-day; that the turbine even 
‘its complete development is being supplemented in capital ships by 
E iutric drive. It is not surprising, then, that the older engineer finds much 
of his knowledge insufficient and that the new engineer operates the plant 
at his disposal more with a view to safety than economy. The situation is 
~ further aggravated by the outpouring of new ships, built at great cost, for 
which supervising and engineering personnel is not available. 
’ It is hard to concur in the statement in the commanding officer’s letter, 
that “there has never been more competent commissioned engineering 
_ talent in_the battleship force than is the case to-day.” However, it may 
; be so for the force in question but the same cannot be said for the service 
at large. 
. _ A comparison has been made between gunnery and engineering perform- 
ance. Gunnery has been developed from the stimulus it has received from 
the seagoing personnel, whereas the development of engineering has taken 
_ place chiefly from shore. The gunnery officer serves a longer apprentice- 
: ship at his work and is, therefore, more conversant with the details of the 
_ ordnance equipment of his ship. His time is not wholly occupied with the 
upkeep of the matériel and he has a greater opportunity to devote his time 
to the development and training of the personnel and to work out and 
develop new ideas in connection with personnel, matériel and methods. 
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The average engineer officer enjoys the title of his office because he 
been so detailed and not because he has been trained as such. His responsi- 
bilities are such as to keep him fully occupied in the upkeep and successful 
operation of the plant while the personnel duties which are performed by 
the executive officer for the deck force are discharged by the engineer 
officer for his force. Without special training he is dependent upon his 
subordinates for the really important mechanical decisions, and never 
reaches the point where his work becomes constructive rather than routine, 
He leaves the development and improvement of engineering matériel to 
the Bureau of Engineering. I am speaking of the average engineer officer: 
there are, of course, many exceptions. 

Does the engineer officer of a ship regard his work as a preparatory ; 
to higher command as does the navigator, the executive or the 
officer? He does not, and he also realizes that he must not be too ch 
identified with engineering duty for too great a length of time lest it v 
to his. detriment. When an officer is assigned to engineering duty only 
is in the happy position of being able to devote himself unreservedly 1 
engineering. The officer who prefers engineering work but whose 
tion for engineering only is declined must turn to something else te 
present conditions. % 

The answer to the question “What is the Matter with Operating 

neering?” is, “ There are not enough operating engineers of Proper ee 
ence to handle the engineering plants of the ships of the navy.” If we are 
to interest officers tc become skilled engineers we must hold out sor 
inducements to them—a condition which does not exist at present. Wh 
is sadly needed is a policy on this subject. Until a definite policy. 
established with relation to the operating engineering personnel which 
foster interest in engineering and place it on the same honored plane 
gunnery, we will have to be content with present conditions, 
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be hastily armed with improvised batteries in the early days of the 
But it is certain that no case has been made out for spending large 
of money on improving the fixed coast defences of the United King¢ 
The Naval and Military Record, Oct. 20, 1920. 


French View or Super-CaANnon.—The question of super-canon is 
object of much controversy. The Boche “ Berthas” that bombarded P 
at 120 kilométre ranges at the rate of one round every 12 minutes m 
intimidate civilians, but would have no value whatever for bombar 
a fleet on the high sea or for defending a narrow sea passage such 
Channel or the Mediterranean Straits. Quick, accurate fire can 
be effective against warships; and it is a fact that Parisians, who 
disliked night bombardment by airplanes, mostly laughed at the perfor 
ances of Berthas. So the most efficient batteries for such exp 
positions as Dunkirk, Cherbourg, St. Nazaire, and Bizerta must be. 
up of the heaviest types of naval ordnance, 16- or 17-inch guns of the 
design, firing at the rate of one or two rounds per minute. But not a 
experts, some of them holding posts of influence at Rue Royale, cons 
the gun as being altogether out of date for coastal operations. 
scouting and bombarding flotillas, acting in co-operation with submers 
are, in their opinion, all that is necessary to control the sea jones ound 
the French coasts. To this contention old officers reply that gun is 
reliable in all weathers, whereas the submarine and aerial machine 

i costing much more in construction and upkeep, might turn 
to be useless when wanted—The Nava! and Military Record, Oct. 13, 


at any previous period under the Troisieme ublique. On pag 
least two conditions of maritime greatness are being realized that 
ceased to exist for the last 50 years, viz., stability in direction anc 
presence at the head of the state of “ Big Navy” men. It looks this’ 
as if the former policy of spasmodic and vain efforts and of everchang 
paper programmes were to make room for a new éra of steady and 
eet developments along progressive lines. The Marine Fra 


New Frencu Nava Era.—The naval outlook is, in a sense, brighter ’ 


aged in defiance of the laws of common sense and changing heads @ 
few months is, of course, bound to thrive once stability and co npete 
have been restored in its direction. Ministries of 27 years’ continuo 
duration, like that of the Colbert, or of 17 years, like that of Tirp 
in , are not possible under the Republican régime, and 
would be satisfied with conditions of stability similar to those that 
in Great Britain and in the United States, especially if the Chef’ ¢ rE 
Major Général can be maintained in his responsible post for a pet 
four or five years, so as to ensure real authority and continuous prog 
and so much is likely to be obtained to judge from the facts stated her 
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President Millerand’s first official act as President speaks for i 
maintained in power, contrary to previous practices, and to the intet 
disgust of professional politicians, the whole Ministerial team he ht 
selected himself in January last. Not only does Minister Sandry rer 
at Rue Royale, but the new Prime Minister is Mons. Leygues, who 
Marine Minister under the Clemenceau Ministry, and is a well-kn 


pastiean of # eeione. fe y. The latter may even be claimed to have b 
Ministre de Marine, so. far as eloquence, good. intentiog 
genuine ism are concerned. No one has spoken more beautift 
the rdle French al Maa played in the war. Mathurin and tho 
ype eyamene ay pease in him a arrestee pod sn ste. ae a 
once i ren ic justice to the prem 
eon at a tae sake cen ate Britain has in hima 
convinced and devoted champion. His motto is that of Richelieu, | 
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of the navy: “Sans la marine on ne peut ni soutenir la guerre ni 
er de la paix.” He means France to “reprendre sur des bases élargies 
> politique économique et maritime qu’elle suivit aux grandes époques 
Ristoire ” (Ministerial declaration, October, 1918)—to resume on 
basis the comprehensive, economical, and maritime policy France 
at the most glorious times in her history. In truth it must be said 
done nothing to that end beyond discarding the half-com 
on Normandies, and the. Commission de la Marine bitterly re- 
ched him with failing to utilize the credits Parliament had voted for new 
ruction. But then he had not the power and chances of longevity he 
oys, and in naval circles much is expected of the new Premier’s 
ism and good will, all the more so as he will have an all-powerful 
yorter in President Millerand, who is a believer in sea power, and has 
red, when acting as chairman of the Ligue Maritime, the most go-ahead 
andist. that influential association has yet known. Mons. Millerand 





















e navy. No wonder, therefore, that a change for the better is looked 
. the present rather gloomy naval outlook. 
continuance of the present ministry is a matter for satisfaction. 
The earnestness, work power, and managing ability of Mons. Landry are 
nanimously acknowledged. The inadequate 1918 programme he 
as considerably enlarged and improved, at least on paper. The 1921 
budget, to be discussed next month by Parliament, will mark a first step 
yards expansion on new lines. Mons. Landry is a silent worker who 
stes very little time in empty or showy manifestations; and not only 
> work hard himself—and this is the first condition of Ministerial 
mcy—but he has the secret of making others work silently, methodi- 
, and effectively. Far more is being prepared and done at Rue Royale 
appears on the surface, and there is no justification for the grumbling 
sarcasms to which the outward inertia of the Paris Admiralty is 
g rise in some quarters. The delay in ordering the projected cruisers 
destroyers will turn out in the end to be a good thing for the : 
not the constructional programme been thoroughly revised in the light 



































ee ge aid and of the grogmese realized by rival navies, inferior 
es already be in hand that would not have been worth their 
+cost. Superiority alone pays. It is obvious that cruisers of 30-knot 
sd, and carrying 5.5-inch weapons, would not only be outclassed by the 
atest British and American scouts, the mount 7.5- and 8-inch guns, but 
NO Id, besides, fail to outmatch the cruisers of Mediterranean Powers, 
yhich is one of their raisons d’étre. France would have been repeating 
isastrous blunder the Boches committed with their pre-war Kleine 
zer. No amount of eloquence can make up for inferiority in the 
of speed and caliber, and those experts who are arguing about the 
‘lative and exclusive qualities of the 140 mm. are Sadalghig in a 
itous and childish form of error. Moreover, the enlarged croiseurs 
will be ready as soon as they would have been if ordered six months 
as the result of improved constructional methods. 
rhe “cuirasséphobie” or wave of antagonism to the battleship that 
through the service in 1918-19 (Admirals Daveluy, Buchard, a 
so many others joining in the fray against the mastodon) is visibly 
i Mons. Landry, who at first entered Rue Royale with the avowed 
ition to “ supprimer les cuirassés qui n’ont rien fait pendant la guerre,” 
¢ round to less extreme and more sensible views since he felt the 
eme responsibility on his shoulders and has come into closer personal 
ct with the comprehensive and thorny problem of sea power. With 
the best-informed naval opinion he merely holds that pre-war battleshi 
no longer meet present requirements, and are in need of a thor 
. Far from considering the big armored fighting ship as a thing 


2 a nayal President, and, up to date, he is the first to have any claim. 
it title. At-no previous time were there in power so many friends 
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of the past, he has given every encouragement to the ballistic and explo. — 
sive experiments and researches conducted under the supervision of 
Arti General Charbonnier with a view to maintaining France’s 
in the istic line. : re 
President Millerand and Premier Leygues are agreed with Min 
Landry and our acting First Sea Lord, Admiral Salaun, that France’ 
—e up ali thought of competing for size with either Great B 
or the United States of America, but nevertheless that she has the 
and means of remaining a first-class power and of commanding the 
— her neighbors, provided she (ay teeesie a fleet superior in quality 
and efficiency to any continental rival and utilizes (2) her unique strategic 
assets to eventually ensure her command of the most important European’ 
sea routes, besides (3) acquiring a predominance in the field of inventi 
where Frenchmen have all along been ee The unreliable a 
changing politics of our first Latin sister, Italy, her rumored alliance 
our second Latin sister, Spain, that is Preparing a programme of three 
25,000-ton battleships, five 6o00-ton cruisers, and 160 destroyers and ‘sub- 
marines to be ready in 1927, are developments having a direct influence on 
=~ one tr situation, — the began | a of Piper 
or their rn neighbors. As not remier Loygues, peace is 
_ Secure so as there is saficlents Shores in) serve’ de droit” 
¢*% supported might”). gay 
The five scouts; surrendered by Bocheland and Austria, which the F : 
Navy is authorized to put in commission, have been renamed St yu 
Metz, Mulhouse, Colmar, and Thionville, after cities of recuperated 
Alsace-Lorraine. There is everything to praise in this fitting nomencla- 
ture that will call the attention of the new provinces to the navy, and also” 
in the decision to name surrendered Boche flotilla units after “ marine 
la patrie dans des circonstances particuliérement héroiques.”. . 
t destroyers revive the memory of Rear-Admiral Senés, who 
ished in the torpedoed Gambetta; of Capt. Rageot de la Touche, who 
went down with the Bouvet in the Dardanelles; and of the brave 1 
Delage, who chose to go down with his ship Danton as commanded by 
old sea traditi For some reason the name of the a Captain 
who sank in the Suffren, is not to be found in this list of posthumous 
honors that even: includes heroic petty officers and ordinary seamen 
Maitres Jean Corre, Second-Maitre Pierre-Durand, Matelot-Leblanc, — 
every ship an inscription will commemorate the brave deeds and the noble 
example of those heroes of the grande guerre. Thus an epoch-mak 
departure in Gallic naval nomenclature and a sign of the times —The N 
and Military Record, Oct. 6, 1920. 





GREAT BRITAIN shed 
Lessons FROM JUTLAND.—The long delay in issuing to the public the 
official narrative of the battle of Jutland, as compiled by the Harper 
mittee, has caused some disappointment. There have been rumors that 
certain officers who took a leading part in the action are dissatisfied with 
the official record of their movements, and have insisted on a revision. 
vital passages in the narrative. The Admiralty, on the other hand, as 
the delay on the ground that new and important evidence has come to light: 
Everyone who has examined the data already published in relation to 
this action will appreciate the difficulty of preparing an even approximately 
full and faithful account of the greatest sea fight in history. Hundreds of 
vessels were present, the slowest of which could travel at a speed of 7 
knots, and the major fighting was done by ships of 25 knots speed and m 












No human eye could take in this vast kal ‘and receive a true. 
pression of it at any given i t, much less follow each of its countless 
changes and yet retain at the end a clear picture of what had happened at 
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Hoe e of the twelve-hour spectacle. To a large extent, no doubt, 
ME ot telste, whith premiied 4m regard 10 the principal phases of the 
has es hare cleared up by inspection and comparison of the ship’s logs, 

_ but even here the evidence is known to be seriously at variance, and the 
means of checking it are not always available. On the whole we consider 

_ that Captain Harper and his assistants have had a most ungrateful task 

to perform, and we shall be surprised if the appearance of the narrative 

Bas ~ eg evoke a very heated controversy. 

We do not anticipate any particularly significant disclosures in regard 
tothe tactics of the qin fleets. Thanks to the books written by 
_ Admirals Jellicoe and Scheer respectively, the essential features of the 

thas are now well known. It began with a fierce action between the 
and German battle-cruisers, in which we suffered heavy losses only 

wok balanced by the damage we inflicted. This phase was succeeded 
coc encounter between the two main bodies, during which our battle 
. established a definite superiority and so mauled the enemy that his 

- subsequent movements were guided solely by a desire to break off the 

action and escape. The third and concluding phase witnessed the heroic 

of our destroyer flotillas, whose incessant attacks confirmed. the 

Germans i in their resolution to regain the shelter of their harbors, and in- 
cost them several good ships. Of the sequel little need be said. 

, It is true, did make a perfunctory sortie three months later, but 

-his own admission he was not at all anxious to ~~ battle again. Ji utiand 

the heart out of the German High Sea Fleet. Thereafter it was 

* no more than a roe pawn in the game, and, cides forthe support it 

boats, it had become virtually a negligible factor. In 


discussions on the tactics of the battle of Jutland will be mainly academical. 
It was the third and last of a series of engagements. which convinced Ger- 

many that she had nothing to hope for from her battle fleet. The first great 
was struck in the Bight on August 28, 1914. the second at the Dogger 
‘on January 24, 1915, and the knockout was administered at Jutland. 
fundamental point German and British evidence is entirely in 
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WG We bo not, however, suggest that the material for tn vestiiration has 
eee exhausted. We believe, on the contrary, that lessons of the utmost 
value may be be learned by studying the details of the action. It was espe- 
vest in data concerning the relative value of naval ‘weapons. 
advantage of iene speed was clearly demonstrated at every stage 
oy ‘the figh and, although some remarks made this year by Rear 
Pineal Chatfield ne to imply that the naval staff is dubious as to 
the value of very a aes in capital ships, we cannot think that staff 
lnpkdica ine beer’ ri ror os a subject. Where the British 
‘fleet proved defective ot hata was in certain features of equipment. The 
ghia were found to be lacking in protection, and three of them 
‘succumbed to punishment ‘less severe their opposite numbers in the 
iGeeman fleet had to endure. It is very desirable that the shortcomings in 
= which caused the loss of the Queen Mary, the I. igable, ed 
nvincible should be exposed with a view to ee, sehen 
construction. So far as is known the behavior of our foot wes 
tory. The shooting was so accurate that, ship for ship, the British 
et registered a higher percetage of hits than the enemy, but the hein. 
: of this splendid markmanship was largely nullified by the poor sod 
A projectiles. There is not the least doubt that had our. yo yan 
ahs perly the German battle-cruiser force would have 
€ We paid such a grievous price for this lesson ght it. Nagar asi ai 
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oy fail rh ee Wt Pe ee ae See be fet to 
NO Spt e design of ordnance material not to t to J the 
os _manufacturers, the function of the naval Tica aioe confined to laying 
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down the requirements of the weapons he is to use. This was the flo 
which Germany adopted with conspicuous success, and we might 

than take a leaf from her book.—The Naval and Military Record, S 
29, 1920. 


A Nationat Arm Poricy.—The ha a at the Air Conterensa’ 
been such as to pass the or that the foundations of Britain’s 
policy will be well and truly laid. That the government are alive to the ¥ 
prcsmner g of this 6g cae is attested by the Conference itself, which 1 

Here nar oer ea and is to be made an annual event. | 
assured the delegates that the a in 
roi ma civil aviation wag every means in their power. That p 
do much to a ‘welaiee 3 had been recently oer 
closing down of several well-known aircraft factories and b 
suspicion that British progress in aviation has been sachin 4 amy 
since the war the unimaginative treatment accorded to comm 
flying by om. The intimate relation of civil to military avi 
is now. ee . Se lggh cr or It is closer even than the relationship’ 
tween the Royal Navy and the mercantile marine, for, whereas the wz 
pia, a type alitdltihe' d pen from the merchantmen, the large aero 
on mail and service differ in no essential f 
rere “oulitary machines, and could, in fact, be converted into such at 
short, notice. Consequently, the dimensions and efficiency of our 
mercial air service in time of peace will afford a fair index to our air f 
in case of war. As The Times rightly observes, our old insular secu 
is gone, and we must be prepared to defend our existence in the air. 
The nearest analogy to air power, it adds, is sea power, and the bt 
lesson of history is that the nation with the greatest mercantile sea _ pow 
has been the nation with ae test noo power. That proposition 
incontestable, and it ‘strongest argument conceivable for 
couraging the onions aviation by every legitimate meant 

The raids whi German airmen made on this country during the 
were not. without a certain value, ~~ effect was very diffe 

ati ( ey caused us but little emb 

rassment from the point of view, but they did more than years 

could have done to stimulate public interest in air po 

of every class, and more particularly those who dwelt within 

need no reminder of the part that air power is desti 

to play in the wars of the future. For centuries past we have relied u 

the navy to protect us from the horrors of invasion, and within the li 

i wer navy has never failed us. But aviation has bridged. 

silver streak” and provided past and future enemies with the means of 

dealing us overhead blows which the navy cannot parry. Into the problem 
f national defence a new factor has thus been introduced, and the: 

u to be revised accordingly. It is held by some that air wa 

is too much of a double-edged weapon ever to come into general 

earrings ine one vt reprisals in kind will deter an oppe 
e, from the raiding cities and industrial cen 

jar zone proper. But the acceptance of this comfo theor 
of a formidable air fleet on both sides. 

than that a state deficient i Pay air power would be e 

rai an_ antagonist who was better equipped iy 

the er hand, it is not improbable that two warring s' 

‘in ‘aerial armaments, would mutually agree to res 

to the immediate theatre of war. 

whatever angle the problem is viewed, the need to build 
reserve of air power is manifest and urgent. The pre: 
one of finance. Those enterprising firms which 

in up the home and transmarine airways af 

considerate treatment, for they have shown the 1 
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ptect itself against a new and serious menace. As merchant 
s of the air , Meesypt rlescbnye g ar ode rt that 
ded to the seafaring pioneers of than days, who made 
kets ‘of the world accessible to English commerce and founded 
ea-carrying supre on an enduring basis. To a certain school of 
sts the word “subsidy” has an alarming sound. In general the 
of allowing a_new industry to find its own feet is a good one. 
case of air is al er exceptional, bound up as it is with 
ty of the realm. It is to be gathered from Mr. Churchill’s remarks 
onference that the Government are ready to grant direct financial 
ping commercial flying. That is a big point gained, and, now 
been conceded, the leading aviation firms will have a greater in- 
to carry on. The record of the London-Paris air service during 
year is such that the postal authorities need have no qualms about 
r the areas of all map class Fanipernr poo oud Prodi 
nis experiment proved a success the system co ev 
in time a perfect network of air routes had been created, giving con- 
st employment to a large number of pilots and machines and - 
healthy competition among the manufacturers. In this way we § 
ence to build up that formidable reserve of air power which is no 
sential than navy and army to the future security of the nation— 
flaval and Military Record, Oct. 20, 1920, 









































Appreviaten “ Hoiipay.”—Slo but surely the conviction gains 
id that the “naval holiday” el we promised ourselves at the 
the war will be of much shorter duration than was anticipated. Ear 
it was, we believe, suggested by Mr. A. Hurd that naval shipbuild- 
it be suspended for five years without endangering British suprem- 
At that time there was some reason to hope that the large pro- 
mes in course of execution in the United States and Japan would 
led, or at any rate modified, as the result of an international 
od seseangra tata sage yi LS salen ved . 
0 Powers in question are steadily enlarging their naval estab- 
ments. It is therefore of interest to consider how our relative stand- 
; would be affected if we forbore to lay down any new ships until 
1924, i. e., the date on which the pr five years’ “ holiday” 
xpire. By then we should no longer be supreme in capital 
according to the Admiralty, still constitute the ne of nav 
The United States Navy would enjoy a marked preponderance in 
. Its battle fleet, although but little stronger numerically, would 
of more modern material, and in gun power would be from 50 to 
cent superior to ours. me the same date the Japanese Navy will 
: eight ships—four battleships and four battle-cruisers—of a more 
le type than an ON, ve eee a cured Gree 
navies are at the present time building a total of 24 capital 
ch are to be with 16-inch guns, it must be perfectly obvious 
ritish supremacy is fast disappearing—The Naval and Military 
‘Oct. 13, 1920. wink | 
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ed to orm. igi begun as a. battle- 
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ized. as. too large, unwieldy, and expensive. What she has ei 

up to now remains a secret, but rumor has it that the b 

far short of four millions. At any rate, the fleet flying men 

enamored of their latest acquisition, and it is believed that: the 

prs ge her es as a substitute for the Argus—a remar 

been dropped. The Chilean Government, it: is ga 

eclatiant to purchase her, provided she is reconstructed as a bat ip. 

If tf this work could be done without entirely swallowing up the pw 
price it might be worth while to accept the offer—The Naval and ] 

Record, Oct. 6, 1920, 


Tue. Licut Cruiser “ Rateiu.”—H.M.S. Raleigh, a light cru — 
what is.officially designated the “improved Birmingham” class, reach 
Devonport last month to be prepared for commissioning as flagship 
the North (ween me and West Indies station. The designs, prep 
summer of 1915, were based on the principles of an extensive cru 
ability. to steam far and fast in any part of the navigable globe 
and an unusually powerful armament. The dimensions, etc., are as lone: 
Length between. perpendiculars, 565 ft.; length overall, 605 ft.; br 
extreme,.65 ft.; mean load draught, 17 ft. 3-inch ; displacement; 9750 ts 
shaft horse-power, 60,000; at load draught, 30 knots; fuel. 

- draught, 1000 tons; maximum fuel capacity, 1500 tons of oil. plus & 
of coal. ig Seven 7. seo oot L., twelve hee 
enthereentt guns, six 2I- torpedo tubes. otection: 
inch-2 inch.; forward — aft, a baer I inch 
inch conning tower, 11 u -< amidship, I 
deck aft. SThese ships were the first light cruisers to be provi 
as a protection against torpedo attack. The bulges are of a modifie 
form, 10 ft. deep; but owing to the slope inboard of the side of the 
the projections have no serious effect on speed. A Senpendicsay fro 
top.of peep eet Hint sonch the edge of the bulge amidships. : 

Phe ships, it will be observed, were originally designed to bereal 
conten ae view of the possibility. that oil supplies might not bes ly 
available in the more remote ports of the world. Subsequently, h 
aeialemee od t was altered in three ships of the class to oil a 
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original hee 60,000 shaft horse-power on the four-shaft gearec 
bine installa increased up to about 70,000 shaft horse-powé 
sc aa: Pape nna The Raleigh has eight oil-fired boilers, 


with a: heating surface of 7650 square feet, and four boilers fired 
by coal.or by oil, each having a heating surface of 4675 square feet 
omer Soe a ley separ It is estimated that, with only four 
ng boilers in use, en steam would be generated to prof 
ship at a moderate speed: The turbines are of the Brown-Curtis im 
pte the ene ge ey turbine running at 3200 revolutions per mim t 
the low-pressure 2150 revolutions, geared down to gir 

olutions per minute to the four propellers, The boi 


‘of 420 rev 
pe wey with their gearing, form a remarkably compact power u 
take up little more than one-third of the total Coan of the ie 
auxiliary plant includes fifteen Weir feed pumps and twelve steam-¢ 
fans for -rooms. The oil-fuel pumps, heaters, and | 
are situated in the boiler-rooms. Each engine-room contains tw 
dynamos iof 105 kilowatts, driven by compound reciprocating e 
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generating the electric power and The main steering er 
of the three-cylinder | _The auxiliary steering is on the He 
electric sy: As the igh: te: boupdvien da. dideeiip in copienl 4 


extra retri ing machinery has been installed. 
_ | The. official trials of the Raleigh began on mber 5. Final 
sive trials, up to full power runs of four hours’ duration, were 
carried out on three successive Hen at powers he ey from 3000 of 
the maximum of 71,350 shaft he bene-powenn, at which latter figure a speet 
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31, knots was achieved, which is considerably better than the perform- 
ce of the two earlier ships of the class, Hawkins and V indictive, in which 
ler ae goal fired At full bomse the amnine made 29.5 knots, 
the Vindictive, with a maximum of 63,600 Brg jt ap 
nots. With regard to the general behavior of the Raleigh’s machin- 
ry, N . Beardmore, the builders, write to us as follows: “On these 
jals the cruising turbines came in for severe testing, and in the matter of 
am and oil consumption they showed a saving of oil fuel of some 15 to 
9 per cent at the economical cruising speed of 16 to 7 knots. This was 
se to the extra expansion of steam when ‘utilizing the cruising turbine 
he forward end of the high-pressure turbine. The. very notable 
nce of the machinery was revealed by the fact that which oan ae 
: nominal power, i.¢., with 35,000 shaft hor er, a speed of 28 
} was actually attained on the course. H. M. S. Raleigh turns out to be 
rkably steady gun platform, and in the matter of vibration it was 
tell that such high speeds were being attained. The machinery 
ned admirably, and the noise of the single-reduction double helical 
+ was not obtrusive.” 
e ships of this type represent a distinct advance in the development 
the protected cruiser. “Light cruiser” is really a misnomer when 
lied to vessels of nearly 10,000 tons; on the other hand, the fact that 
h and her sisters have 3-inch plating on the sides does not justify 
nclusion in the armored cruiser category. As protected cruisers 
aert semmarkable ships. Their speed would enable them to run 
any light cruiser completed to the present date, and their armament 
Pine them dangerous opponents to anything less than a capital 
\Ithough they were built primarily for the protection of ocean trade, 
would be no less formidable in the aggressive réle of commerce 
ers by virtue of their. high speed, extensive radius, and powerful 
For pea Bext few yas, at least, the Tg sey gel —_ ae be ie 
st powerful protected cruisers in world. In s 
passed by the ten American vessels now being built, which are desi 
35 knots, but in every other quality the British ships will be far 
or. This fact has been so far recognized abroad that the General 
d of the United States Navy is advocating a new type of cruiser with 
in armament of 8-inch guns; while the French authorities are said 
considering designs for a group of light cruisers with a 7.6-inch 
nt, The Raleighs are, perhaps, open to criticism on the score 
st ar £1,500,000 is without doubt-a large sum to pay for a cruising 
_ Still, considering the present depreciation in money values, their 
compares not unfavorably with that of the County class, which 


d £775,000 ship. We would like to add that, in our opinion, 
ign of the Raleigh class is a remarkably successful one, -chadting 
¢redit on the skill and enterprise of the Naval Construction Depart- 
of the Admiralty.—The Engineer, Oct. 15, 1920. 


PING IN War TimE.—It may certainly be hoped that the experience 
by the government in handling shy will be Bos Bera in a 
; form and kept up to date by the Imperial Defence Committee 
ise in any future emergency. Such an emergency, it may be ho 
in the far distant future, but the important thing is to be prepared. For 
feneral public, one excellent means of knowing how great a = was 
in the late struggle by our great shipping concerns is in the series 
ks which some of them have issued containing records of their 
k, and to which various references have been made in these col- 
umns. Doubtless other steamship companies will be atts out their 
ar ‘narratives, for material is plentiful enough. For le, the Clan 
le, with the Clan McTavish, and the Pacific Steam Navigation Co.. 
h the Ortega, indicate how interesting these may be. The spirited fight 
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i former with the pea a disguised German raider, in Jai 
I ought certainly to recor in some permanent manner; 
too, should the ingenuity and resource shown by the crew of hd @) 

from the Dresden by running into the Magellan St - 
ye 7 Navy Gazette, Oct. 2, 1920. 


JAPAN 


Srratecy IN THE Paciric.—A message from Tokio reports that 
engaged on a a of submarine construction, and that, pendir 
erection of buildings ashore, the old battleship Shikishima has been 
missioned as depot ship for the submarine flotilla. It was first anno 
in our columns, early oe 7 year, that the Japanese authorities had d 
to lay down a number of big submersible vessels, closely modelled ¢ 
notorious German U-kreuzer type, one of which was ceded to Ja 
the Allied Naval Council. The largest completed vessel of this type 
the U-142, displacing 2158 tons, with a cruising radius of 20,000 mile 
a maximum speed on the surface of 18 knots. She was armed 
torpedo tubes and two 5.9-inch guns, and carried a complement of abe 
It is fairly obvious that a submersible of this description would be 

adapted to operations in the Pacific than in the comparatively restric 
waters of the war-time submarine zone. There is no precise informat 
as to the characteristics of the large Japanese submersibles now in 
but reports are such as to suggest that their design has been 
fluenced by the r — of commerce destruction. Since Japan is: 
building her fleet fun, her naval program is naturally based upo ~ 
peculiar strategic conditions that would prevail in the event of war 9 
a first-class power, such as the United States. The rapid growth o 
American mercantile marine has made the latter country more vul 
to naval attack than she has been for 60 years, and in case of war 
po arena was well supplied with fast light cruisers and ocear 
of great endurance she would almost certainly suffer h 
losses in posed It is no secret that the progress of the Japanese 
‘with the see 3 “oa geongwend of bay on the sub 
penis Guinievetion into California, is causing pertur ation in We 
oe Daniels and Admiral Benson still consider it expedi 
the bogey of British “navalism” as an argument for enlargin 
United States fleet, but we doubt whether any shrewd American is deceive 
as to the true purpose, underlying the big building programs adopted 
his government in recent years—The Naval and Military Record, S 
29, 1920. 





ah 


chy -tgl s Financtat Crisis—If stupendous growth can ever be rez 
thy, Japan enjoyed her healthiest Serecpnent during the war. 7 
fm, and Ja me ig og drs far The age ities * saree’ were) tri 
i apan as far as possible, to supply her own nee 
“age needs of other nations. There were wild extravagan 
oe pen deg profiteers. Freights at 1500 shillings a ton brought pros: 
to the geisha as well as to the shipowner, but on the whole it was a 
dustrious, frugal and highly remunerative life. 
‘shadow oppressed it—the fear that even the best of wars must ¢ 
False reports caused minor panics, but these “ Wolf!” cries soon ce; 
have any affect. During the latter days of 3 German retreat, when it 
became certain that the end was near, some of the bigger men unload 
and this caused a heavy slump when the armistice was signed, but it 
the realization of this unloading rather than the armistice itself 
caused the depression, and it quickly passed away. It soon became 
that business was going to be better than ever—that, until Europe's indi 
tries were reconstructed, the world wanted everything Japan could 


eS 
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Japan was near the end of her manufacturing resources. 
ery was worn out, and her own natural products were few. It was 
to refit. Money was plentifu there now became a re- 
ple swing around in the balance of trade. This balance of trade, 
be mentioned, had for years been a nightmare to Japanese statesmen. 
was a debtor country, but she imported more than she exported, 
d the most unreasonable of tariffs bring about the “ favorable” 
desired. How the war and the boom the war affected this 
may be best seen in a few figures, as shown in the following table: 


‘ABLE SHow1nc War's Errecrs on Trape BALANCE OF JAPAN 


.. & a — Mg 

') re ee 595,735,000 591,101,000 *4,634,000 
Ribas sisi us .se+ 532,450,000 a 
spiahioys.. 7 1,127,468,000 37 1,040,000 
peeeds ews ecedes : ays. ae ped an 
stage eee sirgsizove 

ih .eees eee $I,617,404,000 Bey 1 ee *4 

ports. + Exports. t Six months. 


this table we have in six months an excess of imports not so far 
of the value of the whole export trade in the year preceding the war. 
‘no small part of it was a provident outlay, spent on raw materials 
e machinery for handling There was this notable 
wer: First, whatever was required was bought regardless of cost; 
y, there was a passion for capitalization; and thirdly, there was an 
increase in wages. Moreover, the growing figures in the trade 
‘represent much more an increase in price than in quantity. 

Causes at Worx.—The first of these items—purchase regardless 
ce—brought about the chief shock when the inevitable slump came 
eaivces dertagh. ahi: tenes qietioene ‘amd oer daatedaned 
" on s 
ing irrecoverable. In illustration of od eer for capitalization it will 
fice here to cite the agitations condu by sharehol i 
sen Kaisha and the Kanegafuchi spinning mills (perhaps the two 

it and most solidly remunerative concerns in the whole of Japan) to 
reluctant directorate to increase in 


were fanned amid the solid timbers, rapid en 
the structure in devouring speculation may be imagined. 





» rest of 


f bor problem became serious. In August, 1918, the people, 
above the increase in , tioted all over the ; 


ar boom was just then at its beginning. It was ized that labor 
; iod would ruin ing, and since then it has been a 
“ask and have.” The orderly strike has been developed into a 

during 1919 there was an increase in wages so extraordi- 
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has saved the financial situation, and during the past six + ei 
it has doubled in quantity, it has more than doubled in price.'Th 
of the export of raw silk to the United States are illuminati ver 


(Roughly 1 Ib.) 


sf 


a beens 8 a gerepbene Hig 13,340,000 
ie it Sete gy, 27,529,000 
1920 (six ‘months)......... 7:990,000 


In spite of the heavy falling ve in quantity it will be seen that 
more than satisfactory. Of silk exports in 1914 the Serage 
9. Bases per kin. In 1919 it was 21 yen. For the first six months of 1920 
was 30 yen. And this figure of 30 yen is the more remarkable bec: mo 
includes the months of May and June, in which, exports averaged, respe 
tively, 24 yen and 17 yen per kin, besides declining in quantity to ess. 
poste Ta of the exports, of the prosperous months. Nothing contri 
more to Japan’s present embarrassments, therefore, than the discove: 
- Sie gaa that they were paying more than they liked to 
uxury” 


The pier great industries of cotton manufacture and shipbuildin, 
ae layed an important part, and their tribulations have cont: 
ey to the present general de 2 a eagace In shipbuilding the declin 
been nearly so great as might be assumed from the fact that ¢ 


pode over 120 are wiped out. These 120 were nearly all very 
ee yuo of them constructors of wooden ships that eer did 
e. The order taken for the United States Shi 
(the fa -meeetig ships for steel” contract) has held up the s 1 
, and now. that a slump has become unavoidable ngs enormd 
imates passed by the extraordinary session of the Imperial 
in July insure ample work in all the principal yards for a long time 
mies. Much more serious in connection with shipping is the loss | 
the war monopoly, the entry of American competition and the d 
freights. tans dive thvockhie- talnice of trade, the high 
— by , ese ships during the boom in themselves an en 
visible only in a growing fleet, great office blo 
100.p per cent dividends. 

is now a prospect of much idle shipping. The running of Jag 
ps, owing to the forcing up of wages, is no longer cheap. It is sa 
qoten fuck teoet British and American. And there is a bitter strugele 

‘going on over the reduction of wages and the increasing employr 
The California attitude toward the Japanese farmer is mi | 
iatetboper: compared with the Japanese sailor’s attitude toward the C 
1 : 


PROFITEERING IN Goviesie Goovs.—As regards the part the cotton! 

pi rh in the depression the Chinese boycott has been much 
at. 3:0 jo pant inbuatsy wis: the geoBteering’ 20 ¢hous 00 eo 
whole yarn trade in their own hands, ma 
Sled daadindss wide esate nat cotibindag ‘ws keep <p prices. TI 

pees of ar — of yarn in China was due less to the be 

to exaltation of price. were, of ier i much cheaper ‘tl 
domestic prices (that is the case with nearly pete renters 
not cheap enough. However, it was one of the complications 
ee ee to the weavers for less than i i ¢ 
them, and took the product r own price, and as the increase’ 
‘of piece goods’ to ‘China increased vastly more than the ¢€ 
of yarn declined, it is: obvious that the boycott, though it unde 
worried certain retailers in ge a had no very es influence on t 
The immediate cause of the slump was the’ apan’s action it 
fusing to lend any more money to the private routing a its a 
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; falling due. There have been some petty. scandals about influ- 
having the tip to sell out, but that is a detail. The Bank: of 
va the promptitude with — it specncen w the a ne 


insti: cones placed ab abroad a ee egurdies of price. 

of equipment for fresh industry, were p r price. 
navaly be checked while the export trade was also nannies. 
‘the prices of Japan’s chief exports were even more ex y 
-of the normal than were those of her imports, the point had been 
ea where any stoppage in returns (at inflated prices) meant disaster. 
gov and silk were already fluctuating wildly, and the efflorescence of 
small shipyards had disappeared from the coasts. The Bank of Japen's was 


tee. 


ts at ReapjustmeNt.—As for the remedies sought they have been 
_felaxations of the nc pe aes, with corr et Trg om 
it poarumnnd to the :proletaciss. he Bank of Japan been. less 
than it one A few millions here and a few millions there have 
nt. ie Peps purpose of stopping a sudden rot, but in the main those 
¢ eft to deal in their own way with the situation created 

ler iit ia in prices and a cutting off of credit. 
notable have been the movements of the yarn brokers, whose hold 
: mills has Slee been described. Then’ vipat seen the price of their 
nodity decline over 50 per cent in a couple monte, sagem they 
ecame millionaires during the boom ye unwilling to disgorge. 
any, of course, have not preserved the wherewithal to disgorge, and one 
WC ) have sought the popular short cut out of trouble “with a bare 


to the complications of the trade the mills find it very difficult 
ispense with the brokers, greedy peroaies as they are, so they have, 
‘much argument, submitted to the following: Sixty-five per cent of 
contr made when yarn was well over 700 yen a bale are being, re- 
Si hcay nik cal eit eke mame lean den The 
‘as between mi broker was always much less than the market 
, $0 it is impossible to gather any very precise idea of the amount in- 
d, Panis is a 65 per cent ont of vena saveld ier there are 
ters, and the rest wriggle at ey to avo eir responsi- 
it re to shift this burden also to 
eanwhile the mills have to pay their full contract price for forward 
raw cotton, and in many cases it is these very brokers dodging 
per cent who are insisting on the fulfillment of cachacks in respect 
‘cotton. The mills have large reserves, can raise mortgages, are 
in short time, and can a Spr gg mr all these resources the 
er can only cut his throat. So ders and the work people 
imilar compromises have been made in many trades, the flannelette 
is being one 7 wan there has been ~~ “ Roherer apy 
. “Compromise” Japan always means part oregoing 0 
claim or the ela yee Ppa to an illegal one. ome re ep also pro- 
salient example of the sysiem, it is mentioned 
‘because the fertilizer trade exhibits very markedly another of the 
it adcoted in order to ameliorate the. Gepression. Sulphate of 
nia and Chilean nitre are eo ported to any customer abroad 
will: offer a passable price. The idea is not to be content with a small 
OF even to cut a loss, but to create such a shortage in Japan that a 
it may, after all; be wrung from the consumer. Pul Nar heede- 
d in soeat quantities, and mahy —— commodities. ‘there are 
tts of goods of which the rter simply cannot (or will not ) 
y, the more honorable of such firms abies the seller to dispose 
elsewhere at their risk and expense. 
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Many Orpers Cance.titep.—And, of course, cancellations have. bee 
enormous. It has to be remembered that the sto came just y 
ing was in full state. Though America had more t taken the: 
of Britain as a supplier to dy it is probable that Britain has su 
more by cancellations. The falling off in British exports to Ja 
more in consequence of the ruin of British industries by the war than 
lack of orders. Since the war orders have been pouring into Britain im-yas 
quantities, in spite of it being impossible to promise early delivery, J 
as British industry was getting into its stride again for the execution o 
these orders they were all cancelled. It is stated (in the Japanese pri 
that two months’ cancellations of orders for British woolens amou 


yen. OMe 

The end is not yet. The smaller concerns have mostly cut their loss 
and are beginning to move again, but the bigger ones are still in the quag 
mire. Nobody fulfills his contracts, and so the losses are passed ¢ 
there have been few big failures, and the biggest firms are often 
most precarious position. One of the largest lately refused to take 
of a consignment of so easily disposed of and so profitable a cc 
as heroin. . wnt 

Meanwhile the banks, by their extreme caution, have long since € 
from their penniless condition, and are, while refusing the safest advai 
complaining of the lack of profitable fields for the investment of funds. 
this moment comes an issue of government bonds, and the Siberian adve 
ture makes it certain that these issues will greatly increase in the near ful 
This leaves it an open question how far it was pure astuteness and 
far a warning of military necessities which caused the Bank of Jag 
close down at the moment it did—N. Y. Times Current History ] 
November, 1920. 4 


UNITED STATES 


Our Divivep Navy.—The glowing announcement given out from W 
ingioe on July 27 of the leer feats that are to be performed near Pan 
w our Atlantic and Pacific fleets come together in January shoy 
conception of naval power that is not only deplorable but dangero 
evidences a belief on the part of the persons who made the announ 
that naval power consists mainly, if not wholly, in a large aggregation « 
large ships carrying large guns and torpedoes. If it does not evidence 
state of mind, it evidences an attempt to persuade the people of the 
States that such are the constituents of naval power. met 

The idea that mere aggregations of men and material constitute figh 
forces is as old as history and is one of the most serious mistakes that his- 
tory records. Under the influence of such ideas the Persians sent theit 
enormous hordes to fight against Alexander; the savages of Gaul hut 
themselves against the phalanxes of Cesar, and the Austrians and 
montese took the field against Napoleon. Under the influence of | 
exactly the reverse. Alexander, Cesar and Napoleon crushed the un 
fully trained hordes that came against them. Under the influence of. 
ideas as the announcement from Washington discloses, all the inefficiet 
trained and led forces in all the wars of history went down. Under the — 
i i exactly the reverse, all the great commanders of histor 
their armies and fleets to victory. i? 

is any one fact that history proves more clearly than 
any fighting force, in order to serve the purpose for 
it, must be drilled as a single fighting force. The 


z 
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that a club is so effective as a weapon is because it is not a loose aggrega 
of molecules, weakly held together, but a compact and coherent mas: 
of whose particles are firml held together, each suppo b 
other part and forming together a single unit, whi 

given definite purpose. The whole effort of organization and tra’ 
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Navy DerartMent—Bureau or Construction AND REPAIR 


UNDER CONSTRUCTION, UNITED STATES NAVY—DEGREE OF COMPLETION, 
AS REPORTED OCTOBER 31, 1920 





Per cent of completion 





Contractor Nov. 1, 1920} Oct. 1, 1920 
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e are in addition to the above, under. various stages of construction 

‘oyers, 47 submarines, and 2 sea Fo 

y were ae eco 2 October, ship (Neches), 7 destroyers, 
ni I sea- 

ec but oer “construction or contrac 1 tranport, 12 

and 7 submarines, 
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to make the various component eet, of of a fighting force to resemble 

club ly ely possibie; to the end 5 ee de hands of its comn 

\ om directed as as a unit to a single defnite purpose and inflict a ¢ 
wata 

The smaller an organization is, the more easily this unity of purpose a 
directness of effort can be attained. But even with the nine men who om 
stitute.a baseball team or the eleven men that constitute a football te 
great.deal of the most intensive effort is required, despite the fact that 
very few men are to be trained to act together, and that the materials h 
they work with is of the simplest possible description, consisting 1 
of a ball and a bat. The greater the number of men in any organiza 
and the eeeter the skill required to manage the mechanism, the gre: 
the difficulty, of course, in axoen ishing the unity of effort needed 
only this, but the greater the difference in the ultimate results which a 
organization can accomplish, if it be well trained or not trained. Thi is” 
means that the larger and more rosy tr an organization becomes the 
greater are the difficulties met in achieving unity of effort, but the gre a 
the The most f for ethan By 

ee pos ul organizations in the world are fleets. Without de 
eet is ibe most powerful military organization in the world 
i is or most powerful not only because it has the poet number 0 
fehting. shine and fighting men, but because the influence of Adm 
, reinforced by the effects of the great war, have fo 
British fleet so anaes, so coherent, so thoroughly trained, that all 
units are s ly parts o one great unit that can be used as a veri 
= ay a Britain’s enemies. Nae. 
words, the British pea is an organization that was not thre 
sanaiee haphazard and thoughtlessly, but an organism embodying not o 
mere fnaterial strength but brains. The direction of the British Na 
has been able and skillful. Can this last remark be made about ¢ 
United States Navy? 
If any thoughful man goes on board any of our ships and observes. 
skill and precision with which all work is done, he would surely declar 
“ the affirmative. But the same thoughtful man, with further know 
f the operations of the Navy Department itself, would surely ans 
the —— He would surely answer in the negative because he v 
see that, although the individual ships are good materially, and although 
there are ae good ships at all classes, yet the ships are so deficient 
personnel, the personnel therefore have so little opportunity fe 
really performing their work effectively, that the ships mselves ar 
not effective fighting units. He would find also that the navy as a C 
is weak in the place where it is most dangerous for it to be weak, ti 
is, at the head. .He would find (doubtless to his great deinhiaeiee 
United States has a navy, it has no fleet! 
This thoughful observer would find chet ay of having one 
Great Britain has, it has two fleets, neither of which is gran¢ 

; find that’ not only are our naval vessels put into. 
divided fleets, i ome ata ype gi elon Splat gy temgy Rapiadgpe 
out of distance of each other and are, in fact, in two sep 
Atlantic and the Pacific. He would find that, des vd the fi 
that the United States Navy was the first to establish a Naval olle 
and that this Naval War lewe-ds adiwitted tobe the best in. tht : 
and despite the fact that the navy includes scores of eewe who h 
graduated Sean thle Solldpe sad sonny other officers who 
course—yet novertivelines the teachings of this 
pe <p flagrantly violated in the management of the fighti 


the navy! 
most open and flagrant violation of the teachings of the Naval \ 
pertres  pee is the dis dividing of the American naval force into two fleets, uns 
each other, unable to maneuver together continuously as 
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unable, therefore, to fulfill the neg ang for which they were 
are now maintained by the United S 

Sab almars shat. asad tc em, deena & Wichita hichoa 
the exercises and maneuvers necessary to make a fleet efficient 
fighting force; yet the Navy Department calmly announces that 
are the two fleets to remain separated, but that even their junc- 
n January, 1921, is to be so brief that “exercises and drills will be 
» and mainly of a competitive nature, including unofficial athletic 
etitions between representatives of the two fleets and of individual 
- The main object of the mobilization will be to give officers and 
nan bor hm to compare notes and meet for a few weeks of good- 


eo a rap junket is a senseless waste of government money; and 
attempt to persuade the people that - — a useful mobilization 
isto make fun of naval training —N. Y. Times. 


~ hime Nava Poticy.—We have a considerable navy, somewhat 
anced, and a building program for the near future, but the mavy is 
wmanned. Ships no more constitute a navy than guns constitute an 
iy, or land and implements a producing farm or vaults and currency 
bank. 
‘ ve more than one naval problem, notably the division of the fleet 
and the question of the authority of a board of naval experts or of a 
vilian secretary of the navy for naval operations. 
‘presidential campaign just closed, for reasons of political prudence 
ps, in both party platforms and public discussion, turned upon other 
_. The administration-elect is without a popular mandate concern- 
‘mil policy Therefore, it behooves the friends of the navy and 
telligent preparedness to busy themselves in the shaping of a naval 


"the time this is read the result of the election will be known. Im- 
ely thereafter the ambitious men of the successful a and their 
Lente naturally will begin planning for wap area Hee me por 
will begin to formulate wh m2 een lection and the 
uration the course of the new administration pe the laid. From 
mber to March is the period of determination. What the navy is 
come in the aoe four years — depend upon the man who is soon to 
ected for Secretary of the Navy, upon the consideration given to 
affairs by the new President and his counsellors, and upon the judg- 
‘of the party leaders in Congress. Civilian opinion and itical 
liency will control, but will be subject to those proper influences which 
yent presentation can readily exercise. 
withstanding the high hopes and the fair prospects of some ant of 
‘ional concert to promote peace, it is plain to all clear-seeing men 
’ orld conditions at ‘moment and in the near future give no promise 
of American isolation and imm from strife. Our new foreign trade, 
in = pation bs Gottoan’ cacepuaiie ak tpailige temas specs. 
b: ci in German our foreign our fre- 
ly expressed concern in the affairs of ‘China and Russia, our domi- 
participation in the administration of the affairs of Ni _ Santo 
Saba Faki and Libera—all these interests and responsibilities are 
of military possibilities. In more than one quarter of the world 


e ed States is viewed with jealousy, suspicion or disa t. 
Yot every nation wishes us well: some aa rejoice Papas ence 
> US, 

= no definite crisis impends, very ines a are in the mak- 

Sparel antty” chy seapabtcty 2 al a0 which we can control 


was feverish and wasteful haste; since > the war it has: ‘been: hesita- 
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tion and reaction. Let us now make it something definite, coherent, ¢ 
sistent, purposeful and persistent, so that our people may become steac 
and the world may know precisely what we intend and what we wits 
tain.—Sea Power, < proaneet 1920. 
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MERCHANT MARINE 


Presment-Exect Harpinc’s Messace To SHIPPING MEN oie 
Nov. 3.—The phenomenal emergence of a great American merchant 
is one of the most striking economic consequences of the World Wa 
lola the total tonnage registered for foreign trade under the 

ag was 1,066,000 gross tons; to-day, thanks to the quick oom > 
American people as to the critical importance of shipping in the \ 
and to the invincible genius of American industry in surmounting 
mental delay and administrative inefficiency, there is ready for ow 
some 12,500,000 gross tons of sea-going vessels. 
importance of our new merchant marine is not alone that it s; 

and puts to use a vast and costly body of war miaterial, nor even 
adds a great new activity to the cutie s business life, as well as ay 
some safeguard to the country’s security; but, ‘more significant s 
provides the mechanism wherewith we can retain and enlarge the econo 
ound in world commerce and world finance which we now ¢ njor 

A well-equipped merchant marine is a prime essential of successful o 
merce ; it is the best agency of trade development. Nothing else vibg 
the same enterprises in the search for new markets, nor contribute the sa 
energy in the opening up of new trade routes, nor offer the same encot 
ment for the investment abroad of our surplus capital. Over-seas 
portation in American bottoms is of the root and essence of An 

expansion. 

How urgent is the need will a if we consider the new position 
country in the world trade. In five years we have changed from a 4 
nation, owing the world between four and five billion dollars with a. 
ing annual trade balance, sometimes against us, to a creditor nation to’ 
the world is in debt on capital account some twelve billion dollars, 
whom is due an annual credit balance certainly as great probat 
greater, than our prior debit balance. 

It is of the gravest national concern that this changed internation 
tion ap not work to the airy of our industrial and agricultural, 

exports of merchandise from the debtor to the creditor ¢ 
as the line of least resistance, and to this course we must be 5 
peo to see Europe bending every effort. It is the natural way in) 
restorations from the war must be wrought. 
ae a flood of imports from debtor countries intent upon stim 
their productive output and aided, even though undesigned, by a 
favorable foreign exchange, would be a bitter experience for the 
country. We mean to deal considerately, we want to help, but we 
a se to paralyze America to effect a restoration. a 
rom any such invasion we have a right ites be saved. Our new me 
chant marine will do much to avert it. yore ted, now and wher 
—— requires, by a oo 1 Ripe ge tariff, that, — re 
° our changed internatio position, wi ectually safeguar every pk 
of American ind and agriculture, the new shipping development | 
become a potent in American economic growth thou 
t of social injury. 

The war caused the rapid expansion of our saltwater transp 
facilities and yet, even in 1919; only about 34 per cent of our expa 
50 per cent of our imports were moved under the American i 
must persist in every measure aiming not only to hold, but to incre 
proportion of overseas trade under our flag. It may "ae difficult 
the merchant fleet of Europe begins to be rehabilitate 
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like the industries of Europe, will seek to undersell us and in order 
ur shipmasters in business we will. find it necessary to extend 
ssible encouragement, every reasonable preference, to our own. 
ced as I am that the Panama Canal has a peculair concern to the 
our central valley, it has long been a matter of profound regret 
t the Canal should not have been made one of the great free high- 
American trade, whatever may have been the merits of the exi- 
ch sustained the denial to American trade of special advantages 
' n ships by reason of our construction of the Canal. e 
srely will come when we must claim for our own country and for 
estern cotitinents every rightful privilege that may oceur by virtue 
ting of the two great oceans. 5 

al ought to be an interest and unity between all the Americas, 
jot but feel that the policy of a Democratic administration in 
sring the Canal has failed sadly in realizing these possibilities. It 
our aim to correct the mistakes of the past and to devise a construc- 
nerican program for the future—The Nautical Gazette, Nov. 6, 1920. 


RASTIC SHIPPING PoLicy CHANGES Expectep.—In view of the Republi- 
Mandslide at the elections Tuesday, which swept Senator Harding and 
nor Coolidge into office by record-breaking majorities, and in addition 
creased the Republicans’ strength in both branches of Congress, well- 
rmed shipping men are certain that drastic changes will occur in the 
ment’s marine policy after next March 4. 
fatement by President-Elect Harding to The Nautical Gazette in 
: will serve to provide the only indication, for the present at least, 
the Republican policy will be. It is believed highly probable ‘that 
of the present Shipping Board, a Department of Marine may be 
-The Nautical Gazette, Nov. 6, 1920. 
































Wants Navy Contro: or Our MercHant Fieer—American 
wners must receive government aid of some sort or our mercantile 
il be’ worse than useless, according to Charles M. Schwab, who 
ssed his views in Washington a few days ago. REE Shar 
sailing present shipping laws as entirely inadequate if the American 
nt marine is to maintain the supremacy gained during the war, 
rab declared that the United States must intervene if our flag is 
t on the seas. ee TRS “Tort . ist 
My theory is a novel one,” he asserted. “I believe that American 
antile shipping should be operated in conjunction with the navy.. 
cans ea shy at the word ‘subsidy, but, call it what you 
ink that mer ships should be under the control of ‘the navy. 
nment should be able to pay the difference between the cost of 
es of American and foreign seamen. With our merchant shipping 
t the control of the navy it would be possible to press these ships into 
diate service in the event of war” = ; 
tr. Schwab spoke of the present Panama Canal tolls and said existing 
should be amended so that Americans would not be forced to pay 
ls than British merchants. “As an American citizen I am part 
‘the Panama Canal,” he declared, “ and I cannot see why a British 
should get a more advantageous rate than I."—The Nautical Gazette, 


N View.—Not only has the agreement between the Harriman 
d the Hamburg-American Line for the operation of American ton- 
| certain of the former German trade routes been subjected to con- 

‘adverse criticism in this country, but it is also being assailed in 

rman circles as detrimental to German shipping interests. It is 
that the arrangement will result in such an intertwining of German 
ican shipping interests that the former will never be able to 
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effect a severance from the latter. Our German contemporary Hansa scoffs 
at any such suggestion, however, and asserts that all fears are 
It terms the agreement beneficial to German interests and in no way 
detrimental to American shipping.—The Nautical Gazette, Nov. 6, 1920, 


Wortn’s Five Larcest Suips.—Following is a list of the five 
ships of the world. 


| ccd: eet’ -Denth, . teonaad 
Bier 6 is aS gI2 100 57.1 56,000 
Loviathan.....65 55.333. 9076 1003 582 
Imperator ........... 882.9 08.3 57.1 52,022 
Aquitania ........... 868.7 97 49.7 45,047 
COPS 6650S: 852.5 


92. 59.5 46,350 9 
—The Nastical Gazette, Oct. 16, 1920, | 


AERONAUTICS 


Amcrart Researcu.—The future of the air service, whether for milita 
or commercial purposes, ch engined won te the nd ent of aircraft rese 


end to ra ratio of Pe enored are the oe pd naminte ° ‘th 
Progress has hitherto followed along conventional lines, but 


The naires. sereneed ‘es the Air Ministry held in London : 
served the useful purpose of extracting from the Controller-General 
of Aviation a full exposition of the present position and imme 
needs of civil flying, while others including Lord Montagu, Lord 
experts in design, and representatives of various scientific and comr 
interests, righ some light on the problem from different angles. Sir 
pong par th eget entitled The Present Position of Aircraft Re. 
and calvvapiahe Developments, set before the conference the Air 
try’s program of research and experiment. 
He enumerated the followi Bh: ualities as those required in the pe 
aeroplane or seaplane: (1) Re _ woe nat (2) Ease of —— "Bowe Power 
to land and get out of most laces. (4) Good 
that is high speed, Caicos wlan climb. oe a wy hoe sufficient to BL seebtewiens 
obstacles likely to be e encountered, oF 0 or to escape the enemy’s attack. (5 





ity, he sai dy, was poptlarly supposed to be principally 2 matter 
of the engine, since he anne longs. nye dig tt io eugene ae 
As a matter of fact, the of engines now in use can be relied | 
Co standup for a figh flight of igMacasleg Wt te turd enpecity of the ou 
provided engine is overhauled at the necessary intervals and ¢ 


taken to see that it is in thorough working order before starting. — 
mga, ay failures which occur are due to failures of accessories ow 
the ne itself, such as the petrol supply, lubrication, ignition or 


on announced that besides endeavoring to obtain’ im- 
pep in mexning eins and in new designs of engines of the iy te 
aero engine types, a view to improving their life and reli , the 
Air Ministry were developing two engines which are quite eer 
the normal aeronautical 2 ape. The first is a swash plate engine, i> 
one in which an inclined disc on the shaft takes the place of the crank 
the ordinary engine. Such engines have been used for steering gear in sub- 
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_ marine work, and an engine for aeronautical purposes of this type shows 
considerable promise. It is expected that such an engine of a given weight 
will develop considerably greater horsepower than one of the usual form, 

ser rotary, radial, Vee or straight, or, conversely, an engine of a given 
aoeer should be designed for a lower weight. 
. advantages of such an engine are that a small proportion of the 
total weight of a machine will be absorbed in the power unit, and, since 
the cylinders will lie parallel to the shaft, the shape of the engine will 
enable the fuselage or nacelle containing it to be so designed as to give 

a reduced head resistance. 

The second engine is a steam turbine; it is generally believed that there 

is a limit in the size of the cylinders which can be used in the ordinary 

- petrol engine, and that this limit is probably somewhere about roo horse- 
‘power for aero engines. It is also obviously desirable not to increase the 

number of the cylinders largely, on account of the complication of the design. 

The Br engine with the largest number of cylinders now under construc- 

‘tion is the Napier Cup with 16 cylinders, and designed to give tooo horse- 

power. If larger engines than this are required for aeronautical purposes, 

and it seems “staan that they will be required, a different type of engine is 
le. The steam turbine seems worth experimenting with. So far, the 

of all the problems of a steam aero engine have not been found, 
: difficulty being the design of an efficient condenser within per- 

ible weights. It is proposed to do away with external ignition alto- 

‘gether, and we understand that the Air Ministry are investigating an 

engine designed on the Diesel principle which will, of course, render this 


a 





aN 


o ‘is obvious that aircraft must be easily controlled by the pilot, and 
‘that the system and apparatus of control must not throw an undue strain 
on the physical or mental capacity of the pilot. As long as the machines were 
"4 the problem presented no very great difficulties, but with the advent 
of the big twin engine machines, and the farther development of machines 
with four or more engines, the demands on the strength of the pilot when 
‘moving the large control surfaces through long leads began to approach 
ig the physical limit of the ordinary man. The number of engine controls to 
: _be worked by the pilot, and the complication of the petrol supply put a 

very severe strain on the mental capacity of the pilot. In order to reduce 
he ag effort required by the pilot, control surfaces are balanced, and 
ir E. L. Ellington stated that the authorities were endeavoring to re- 
the friction in the long leads which actuate them in various ways. 
chanical means of moving the control surfaces are also being developed. 
‘or some years now large boat seaplanes have been provided with servo- 
tors for this pureces, and apparatus is being developed at the Royal 
craft Establishment for automatic mechanical control of machines, both 
itudinally and laterally, where use is made of a gyroscope. 
nnected with the matter of control of machines is the accessibility 
he engines during flight. The advantage of having the engine or engines 
ntained in a central engine-room where they are under supervision 
fa mechanic during flight is obvious; the disadvantage that such an ar- 
ment necessitates the driving of the propellers through gears and 

z is equally obvious. In order to investigate this problem, three 
chines are now under construction or consideration. The first, a boat 
taplane, where two propellers in the wings are each driven through gear- 
g and shafts by two engines geared together in the hull. The second is 
‘machine where four engines, all geared: together, drive two propellers 

ough gearing and shafts. In this case, one or more engines can be 
out for repair or adjustment, and the remaining engines will all con- 
¢ to supply power to both propellers. In the third, which is only in the 
gn stage, oné or two engines contained in the fuselage drive two pro- 
‘pellers in the wings. In such machines the pilot will be relieved of control 
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of the ines, and will signal his orders to the engine-room by 
a ren in the same way as is done on board ship. ? 
In connection with the case of control, the importance of nate 

bility becomes apparent. Opinions differ as regards its advantage in § 
ing machines where great maneuverability is required, but for « 
machines there can be no doubt of its importance. In the light of k 
edge recently gained, the design of a machine with good natural st; 
presents no very great difficulty. te 


CoNSTRUCTION AND MAINTENANCE.—In discussing cheapness of cor 
tion and maintenance, Sir E. L. Ellington referred to the all-m 
machine. Towards the end of the war, he said, the Germans produ 
all-metal monoplane with planes of deep section. This enabled the 
lever system to be employed, and all external bracing wires or me 
to be dispensed with. Corrugated metal sheeting takes the place of 
in the wing and fuselage coverings. Since the Armistice, a civil pz 
carrying machine has been developed by Junker from this which ap 
to have been most successful in Germany and the U. S. A. Such a ma 
should require little adjustment, and should not deteriorate from 
to the weather, though its behavior when exposed to the wide ra 
temperatures met with in the East requires investigation. Several 
signers in this country are studying similar designs. If it is found poss 
to introduce into planes so constructed, elements which can be adjug 
in flight at the will of the pilot so as to enable a heavily-loaded mach 
to rise from a confined aerodrome, and land at a low speed while maint 
ing a high speed in the air,.a very great step will have been made in 
development of the aeroplane. In the Junker machine, the engine is @ 
tained in the fuselage, following normal practice in this respect. A ma 
is now being designed in this country in accordance with the Voy 
patents, in which the depth and structure of the wings is such that er 
can be installed within the wing structure. Such model tests as ha 
far been carried out tend to show as might. be expected, that aero 
cally there are great advantage in such a design. It is further sug: 
that the wndercarriage should draw up in flight within the main st 

of the machine, Should this prove practicable, we shall be approach 
"finality in the matter of reduction of resistance in a machine driv 
an airscrew. vie 
Another development which aims at increasing the efficiency of aii 
is forced induction for the engine combined with a propeller with 
justable blades. As an aeroplane ascends, the air in which it is m 
becomes rarefied, and the volume of oxygen taken into the cyl 
each stroke decreases with a consequent decrease in the power d 
during the stroke. By means of forced induction, a greater quanti 
air and therefore of oxygen is forced into the cylinders than that ¥ 
would be forced in by atmospheric pressure. The most promising m 
of doing this appears to be by means of a fan worked by an exhaust 

but so far no turbine has been constructed which will not be burnt by 
exhaust gases. In this connection it should be pointed out that for 
duction is useless without a variable pitch propeller, for by forced 
‘tion the engine is made to give out the same horsepower at a heig! 
the dense atmosphere on the ground, but the propeller which ne 
ground is working efficiently will require a much greater pitch to work 
equal efficiency in the rarefied atmosphere at a height, and conyers 
Thus it will be seen that the pitch of a propeller should be different at. 
various engine and aeroplane speeds if the maximum efficiency of Me 
engine and propeller is to be obtained. If, further, the variable pi 
propeller is developed to the. eet where the blades can be co 
reversed, the pilot will be provided with an efficient air brake to assi 
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reducing the speed of landing and pulling up after landing has been 


order to remove the possibility of accidents, mechanical means of 
ing aero-engines are being developed. These generally .are of two 


fisfactory apparatus of the first-class can now be provided, and two 
s have been tried out successfully. 

The short survey of the position of aeronautical research placed before 

sonference by Sir E. L. Ellington should appeal to those whose study 

“science of aviation in its widest sense.—Engineering and Industrial 

fanagement, Oct. 21, 1920. 


e U. S. Arrsutp “ R-38,”—The Navy Department announced on. Sep- 
iber 22 that latest reports from the officers in e of the construction 
he R-38 at Bedford, England, state the airship will be completed within 
next two months. It is not expected that the voyage to the United 
es will be made before May, 1921. At that time the hangar at Lake- 
hurst, N. J., will be ready to receive the giant dirigible. With the com- 
pletion of the Lakehurst hangar, the United States will be in the position 
to construct airships similar to the R-38. At the present time the English 
angar is the only one in the world in which such a large dirigible could 
ailt. The R-38 as well as the Lakehurst hangar are the largest of their 
in the world. The latest figures on the R-38 give the following facts: 
ih, 694.5 feet; diameter, 85.5 feet; useful lift, 45 tons; fuel capacity, 
tons (13 tons available for freight personnel, etc.) ; consumption per 
, 180 gallons; cruising radius, 5600 knots; speed, 60 knots; speed, 
ing, 50 knots; complement, 6 officers, Tg men; motors, 6 Sunbeam 
ossack, 350-horse-power; gas volume, 22,724,000 cubic feet hydrogen; 
d weight, 33 tons—The Aerial Age Weekly, Oct. 18, 1920. =. 


EVISION OF THE Coast oF NEw Jersey.—In March, 1920, the Army Air 
fice photographed the coast line of New Jersey from Cape May to 
bright. A single flight was made using the: K-r camera. The plane 
at an altitude of 10,000 feet, and under very good air conditions. 
camera was mounted in gimbals, with a lead weight at the lowest point 
to assist in maintaining the optical axis of the camera in vertical position. 
el. bubbles were placed on the camera to aid in keeping the camera in 
proper position, This is the most satisfactory way to suspend the 
and control its verticality, at the present time. The phs 
g used for a revision of the charts of the Coast of New Jersey. 
individual photographs are 18 x 24 cm. in size, and the approximate 
is 1:10,000. The photographs are mounted in strip mosaics, for 
mnience sake, not over four feet in length The length is zene 
armined by the position of control points. This composite photograp 
compared with the ieposrapEic sheet of the same area, and control 
is identified. The scale of the photographic mosaic is determined, and 
eans of the pantograph, the data are to the scale of the chart, 
transferred from the photographs to tracing paper. ' 
; photographing of this 120 miles of coast line took less than two 
time in an aeroplane. The development of the films and. printing 
two days time of one man. Two rolls of film were used, a total of 
hotographs. The work of interpreting the photographs, assembling 
‘ics, comparison with topographic sheets, and reduction to the scale 
‘the chart of the outside shore line required 15 days of office work by 
engineer.—F lying, November. 
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Navy Arrsuips Cruisep NEARLY 13,000 Mites.—Following the extended 
account in a New York newspaper of October 23 of the cruise of a squad- 
ron of six U. S. N. airships of the Atlantic fleet air force, the navy news 

-bureau at Washington on October 26 followed with an account of the 
cruise, which began at Philadelphia, the squadron’s home station, on 
November 12, 1919, continuing until June 28, 1920, the object being to test 
the seaworthiness of the ships. The squadron was in command of Lieut, 
Commander Bruce G. Leighton, U. S. N., with Lieut. J. H. Hawkins, U. S, 
N. R. F., second in command. It first cruised down the Atlantic coast to 
Hampton Roads, and from there to New York City, where the squadron — 
was reinforced by the U. S. S. Sandpiper, which was sent ahead of the 
squadron, towing a lighter, to take care of the ships on their arrival at 
the different ports of call on the itinerary. The U. S. S. Shawmut accom- 
panied the U. S. S. Sandpiper as a tender for the squadron. The ports of 
call included Charleston, S. C.; Savannah, Ga.; Key West, Pensacola, 
Tampa, Fla.; Guantanamo, Cuba; Cape Haitien, Mole St. Nicholas, Samana 
Bay, Haiti; Sanchez, San Domingo; San Peet Ponce and Miraflores, — 
Porto Rico; St. Thomas, Virgin Islands; Kingston, Jamaica; Nuevitas, — 
Cuba; Turtle Harbor, Fernandina, Southport, Fla.; St. Mary’s, Ga. ; x 
to Hampton Roads and back to Philadelphia. During the entire trip the 
squadron sailed under its own power and covered a distance of 12,731 
nautical miles—The Aerial Age Weekly, Oct. 18, 1920. 


SrxTteeEN SEAPLANES TO COOPERATE WITH ATLANTIC-PaciFIC FLEET— 
MANeEvvers on CHILEAN Coast.—Thirty-eight warships and a fleet of the 
16 F-5-L type seaplanes will comprise the Pacific fleet that will sail Janu- 
ary 5 for the Central and South American cruise. Interest in the battle 
maneuvers is intensified by the fact that it was off the coast of Chile that 
the first sea battle between the German and British patrol squadrons 
occurred shortly after the outbreak of the war. 

Already the fleet air men are looking forward to the time when = 
will sail.south. The best athletes from the Pacific will contest honors wi 
the Atlantic. Christmas holidays will be spent by the fleet in their respec- 
tive ports, after which they will be in readiness to sail south. It 
expected that there will be a number of NC planes received on the North — 
Island Station soon, some of which will possibly make the trip south for — 
the jcint operations of the fleets—The Aerial Age Weekly, Oct. 18, 1920. 


ENGINEERING 

EconomicaL Metuop or Urmizinc Tina Force.—G. Bigourdan suggests 
a method of utilizing the force of the tides by means of a sort of fixed 
bell, with the open end downwards, and so arranged as to be gradually 
filled by the morning tide. 

The air located in the bell would thus be compressed, resulting in a 
force which could be used direct or for raising other water and so creat- 
ing a useful head. As the tide falls air would be sucked into the bell, and 
thus suction could also be used for raising water to a head. 

This indirect means would permit of transporting and dpe, the 
force of the tides over a certain distance, vertical or horizontal. It has 
three advantages as compared with the usual direct and intermittent means: 
(1) it reduces to a minimum the parts exposed to the destructive action 
of the sea; (2) it permits the use of natural reservoirs, lakes or. Ss, 
situated at various levels, and which would only require the minimum 0 
expenditure for upkeep; and (3) it obviates the great inconvenience of 
the intermittent and periodic inequality of the tides. (Comptes Rendus de 
Académie des Sciences, July 26, 1920.—The Technical Review, Seot. 
1920. - 
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- Hicu-Sreep INTERNAL-ComBusTION Encine.—H. R. Ricardo, in ba 

before the Gas Explosion Section of the British association, 

re ia Engineering, gave the results of an extended series of t rato 

engine with varying compressions. 

A series of the tests dealt with the efficiencies at various loads and with 

nt compression ratios. The results appear in the table. It will be 
od that the efficiency at full load was higher with the higher com- 
ssion ratio ; of additional interest are the tests at loads, where 

the efficiencies at the higher compressions show a smaller drop than when 

using lower compressions. 


RESULTS OF THE TESTS 


Indicated Brake 
Per cent of thermal thermal Relative 
full load efficiency efficiency efficiency 
Compression ratio 6 : 1 
Per cent Per cent Per cent Per cent 
100 34.9 30.7 68.2 
80 33- 27.5 64.5 
60 31.0 25.6 60.6 
5° 30.0 23.9 
40 evils 21.5 
Compression ratio 4:1 
100 27.5 23.4 64.6 
80 258 21.7 60.6 
60 23.5 19.0 55-3 
50 22.3 17.4 52.4 
40 ees 15.2 eure 


triments with different fuels proved, as might have been expected, 
ch fuel had a certain limiting and very defined compression, after 
detonation occurred, followed by preignition and loss of power. In 
oils no detonation occurred; violent preignition and an excessive 
} speed were the first indications that the compression had been 
tied too high. In all the ordinary fuels preignition never occurred 
the engine had passed through the detonation phase. 
al conclusions arrived at may be summed up as follows: 
limiting compression is controlled by the tendency to detonate, 
in turn is governed by the normal rate of burning. If means are 
ed for slowing down the normal rate of burning, such as the addi- 


oyed. Preignition which controls and limits the compression batio, is 
ly every case brought about by some local use of temperature due 

srsistent detonation. 

For any given fuel the tendency to detonate pom apart from the 

ompression ratio, upon the form of combustion chamber, the number 

nd position of the igniters, the inlet temperature of the mixture, the 

th of the mixture and the degree of turbulence—Power, Oct. 9, 1920. 


mena Warne.—The question of testing welds’ is.one that has been. con- 
“more or less since welding. was known, but especially during the 
five years. Its importance has now become very great. There have 
SUL dothtines in shecoese, tosagcal-ainah mn deoieartoaeainee 
‘some of them having been very expensive. As in all other develop- 
nts, welding first received its principal impetus from the practical man. 
late, however, the tendency has been to investigate more carefully and 
ore fully and by by means not available to the ordinary welder. This means 
lat scientists of all kinds have been called into consultation and that almost 
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every conceivable method of test has been suggested in order to dete: 
what methods and materials would make the best welds from a stane 
of security, service and cost. ts: 
The welding of steel is frequently considered as not being espec 
i and it is also sometimes considered that steel is steel and thai 
different treatment is required in the case of different qualities and vari 
of steel. _This idea is much less common to-day than it was several 
ago, but it is still too prevalent for the spol of the art. It is me 
well known as it should be that a comparatively small difference i 
percentage of carbon in the material being welded makes a very g 
difference in the results of either a bend or tensile test. If the carbe 
0.12 per cent or less, the material is soft, ductile and yields readily to 
strain that may be put on it. Such material is frequently used for t 
and, because of its ductility and comparative freedom from damage by 
heating, is admirably suited for welding. Structural steel, bar steel ane 
boiler plate contain about 0.15 per cent to 0.25 per cent carbon and have a 
tensile strength of about 60,000 pounds, while the soft low-carbon mater 
has only about 52,000 to 55,000. Ship plate is required to have a ten 
strength of from 58,000 to 68,000 pounds and in the heavier. sections 1 
quires as high as 0.30 per cent carbon. It has been found by experi¢ 
that the higher the carbon, the more difficult it is to get a satisfactory w 
and the more danger there is of injuring the metal being welded. It is 
also evident that a weld made with a given welding rod or electrode can 
have only a given strength. If this strength is greater than that of the 
material being welded, the tests piece will always break outside of the weld. 
If, on the other hand, the weld is weaker than the material being welde 
the rupture will always take place in the weld. An oxyacetylene weld ma 
with ordinary low-carbon welding wire will have a tensile strength 
about 52,000 pounds. This is stronger than soft tank steel and weaker 
the other materials mentioned. It is possible to get with alloy steel re 
of proper composition a tensile strength in an oxyacetylene weld of 2 
50,000 pounds. Neither of these materials will weld boiler steel, 
plate or ship plate, so that the rupture will occur outside the weld 
the: section of the weld is the same as the section of the piece, an 
making tests of welded pieces, it is necessary to know accurately the chi 
ter of the material being welded. sea 
The method of test to be applied in any given case depends largely 
the use to which the welded piece is to be put. If it is to be used in a pr 
sure vessel, I believe that not only should a tensile test be made, but that 
alternating-stress test should be used because of the breathing of the ta 
due to changes of pressure, This latter test should also be applied wh 
the weld is subjected to bending strain. There are no standards at pr 
- by rae but it is advisable, wherever possible, to follow those o 
The best test, in my Opinion, to determine quickly the general character 
a weld, is to grind it off level with the surface of the pieces and clar 
on an anvil, with the center of the weld level with the top of the 
the bottom of the “V” toward the anvil so that the top of the welé 
stretched when the projecting end is struck with a sledge. The blow s: 
not be too heavy, and the number of blows and angle to which the : 
bends before cracking are quite a good index of the value of the 
It is true in this test, as in the tensile tests, that the quality of the ma’ 
*being welded has a great influence on the results. Stiff material th 
more of the strain into the weld, while self ductile material will itself take 
considerable of the bend. In the case of defective welds—that is, those no} 
fused along the “V” or which contain slag or other inclusions—this tes 
will at once develop the defects. If a welded piece were to be used 
‘a place where it might become red hot such as, for instance, in a locome- 
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-box crown sheet, it would be entirely proper to test the welds at 
red heat by clamping them in a heavy vise or on an anvil with the 
of the weld about half an inch from the edge of the vise or above 
of the anvil, heating them to a bright orange with the mins 
en bending them as before as with a sledge. 
such welds are made in 4 x 2-inch bar steel, a oo-degree single ay” 
used, and they bend to a right angle cold without ae on the 
welder may feel well satisfied. with his work. _- 





‘Rats ror Hippen Derects.—There has recently been deveined 
hod for testing rails for hidden defects which was devised by A. M. 
ng. It consists of deeply etching a polished surface of the material 
est. For instance, a section of a weld might be cut out with a hack- 
: ined or filed to a true surface, and polished on various grades of 
er, ending up with oo Manning. It is then placed in a warm solu- 
5 per cent hydrochloric acid and water for from one-half to an 
e acid will eat away the defects, making the edges of the material 
m taper, so that rather large grooves and pits will be visible where 
efects prior to the etching would be only microscopic. The etching 
msider to be of the greatest value in ordinary shop practice where it 
ired to find out rapidly and quite accurately the quality of the work 
by the different welders. 

e rough tests, while satisfactory for determining the general quality 
work, do not answer as a basis for design, and more refined tests 
be used as before referred to. I believe that the most important of 
the tensile and alternating-stress tests. The tensile test can be 
tany shop provided with the usual tensile testing machine. The alter- 
tress test is not as yet standardized even for’ unwelded material. 
inclined to believe that the machine devised by the Quasi-Are Com- 
 csargeemeleeed value, although it does not give absolute. results ; that 
s not give the amount of fiber stress to which the piece is subjected. 
eat deal may be learned from the appearance of a weld. It is 
to describe the appearance of good welds, but after they have 
en a number of times an inspector can readily say whether the 
knows what he is doing. In gas welding, I would not accept a rip- 
in heavy material nor one which was narrower than about 21% times 
ness of the sheet, because I have never seen a weld having these 
nces that was properly made. The appearance in a gas weld of 
$s on top indicates that the metal has been overheated, and the 
ing is true in an electric weld. Inasmuch as I believe that the 
tis defects in welds are caused by oxides, it’ would appear wise in the 
. of gas welding to use no larger top than is necessary to produce 
ugh fusion. This means that the catalog speeds of welding are im- 
le if good welds are desired. The same thing is true of electric 

‘The reason is that at the high tem g eyeering of the steel caused 
> large a tip or too heavy a current, etal becomes overheated, 
n that condition combines more readily with the oxygen of the air 
h any excess oxygen in the torch flame, and produces prxides which 
ily dissolved by the melted metal. As the metal cools do wn, nee 

»are rejected in large part and pass to. the grain 
her impurities, so that it is perfectly natural that material that va 
iously overheated should be more brittle and weaker than the 
1 that has been properly melted. In conclusion, I have found in 
number of cases that very great improvements in the quality of the work 
ere made by using regularly the bending test already described and by 
refully instructing the welders until they were able to make welds that 

id meet this test with unfailing regularity—Power, Noy, 2, 1920, 
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NAVIGATION AND RADIO. 


Acoustica, Meruop or Taxinc Sounpincs.—Sig. Marti describes the 
possibility rea | approximate soundings by means of a small charge of 
explosive immersed under water alongside a ship in motion. 

A microphone, also immersed and connected up with the ship, reg 
the sound of the explosion and its echo due to the reflection from 
bed of the sea. The interval of time between the original sound and 
echo enables the depth to be computed... It is necessary to take into acce 
the speed of the ship and of the variations in the velocity of sound 
to temperature. The temperature correction introduces some uncert 
which can be neglected for small depths but not for greater depths. 
however, the horizontal distribution of temperature is generally unif 
over considerable areas in deep water, a few measurements made 
the ordinary sounding apparatus would be sufficient to give the temp 
ture correction for a number of soundings taken by the acoustic meth 
A writer, commenting on the method, states that, while it is not 1 
the experiments described by the author represent its first practical ap 
cation, which seem to give good results. 

The acoustic method of sounding would probably be very useful 
hydrographic surveys such, e. fy as are necessary to determine the c 
of a submarine cable. (Bolletino dell’ Istituto Oceanografico; Ri 
Marittima, April, 1920.—The Technical Review; Sept. 28, 1920. 





Maxtnc Suirs Foc-Proor.—As a practical guide to fog-blinded 
which literally leads them to their berths in New York Harbor, the na’ 
new radio cable along the Ambrose Channel probably marks a new era in 
navigation; certainly in its first public demonstration, so soon after its 
actual laying was completed, it had passed far beyond the experimental, 
and our readers will be interested in the account of the demonstration on 
another page of this issue. 

In minimizing hazard, insuring quicker docking, and effecti 

in operation, the radio cable fill a long-existent need. That V 
enterprise can quickly extend these facilities to other ports seems pete 
and adequate Congressional aid should be given freely toward this achieve- | 
ment. At the ports of Savannah, Charleston, Jacksonville and New Or 4 
fogs have caused expensive delays, and at times serious accidents. The 

judged by the demonstration in New York, will make arriving 
accident- f. And the advantages of American ownership of the ad 
for possible wartime emergencies should be an added source of p 
The Nautical Gazette, Oct. 16, 1920. 


Rapio Controt or Nava Units.—Down Haconah the long history 
naval warfare and particularly during the last fifty years of it, s 
cessive inventions have been upon their appearance as being “ reve 
tionary.” Armor plate, the i wep diy te gun, the torpedo, the to: 
boat, the submarine and now the airplane, have been quoted as destined 
turn everything naval upside-down, and lead overnight to the pede ge 
the existing instruments of battle and the substitution in their place of ' 
new wonder. In varying degrees, but in infinitely less measure than 
predicted, the successive inventions have modified the art, or rather 
instruments, of naval warfare; but not once have they revolutionized 
The student of naval his will find that these predictions have e 
mainly and almost exclusively from the pen of the layman. Rarely is 
that professional mind leaps to extravagant and over-hasty conclu 
of this kind. it does, and for proof of it we have only 
bear in mind the recent pronouncements of Admirals Sir Percy Scott 
Lord Fisher. 

Just now we are beginning to hear about the great possibilities of 
radio control of naval weapons which hitherto have required direct mari‘ 
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_ Experim ental work carried on during the war proved that such 
i posible under favorable conditions, to an extent which before 

Spoeid. the ve been scouted as quite impossible. Thus, it ‘was shown 
= airplane could be loaded with high explosives, sent up into the air 
without. any pilot aboard, and directed by means of a new radio-control 
system installed on a pilot machine. It was proved that this controlled 
machine with its high explosive charge could be flown in the desired 
= direction and made to strike unerringly any desired objective. 

In other experimental work, carried out, like that to which we have just 
eden under government auspices, it was proved that a torpedo may 
___ be steered into contact with its objective by means of radial impulses sent 
from an observing pilot plane flying overhead. Doubtless in the recent 

em of the old battleship /ndiana, use was made, if not of the same 
! i“ oes onbear at least of the same general principle. In this case, 

the Indiana, without a single man aboard, steaming at ten knots was steered 
ah eaitio control from the U. S. S. Ohio, which maintained a distance 
cS of abet t 5 miles from the moving target. 
eae too early to predict to what extent radio control can be substituted 
ual control in aiming and firing the tremendous weapons which 
eg modern oe bs has placed at our ciate If, for instance, the course 
of a torpedo can be controlled from an airplane and further experimental 
work fulfils the promise that is contained in this new method, we shall 
come nearer to revolutionary changes than ever before. This efficiency 
under war conditions, however, has yet to be proved—The Scientific 
Bs paeericon, Oct. 30, 1920. 


7 _ Rapio Maneuvers WarsHiPs.—Experiments just completed by the United 
States Navy prove that 12,000-and 13,000-ton battleships can be success- 
: oy maneuvered by radio from land stations operating directly ger 
the steering gear at a distance of from four to five miles. Reports of 
these tests, w rig were conducted off the Vi ne Se with the battle- 
othe ae Ohio and Iowa, have been received by miral Griffin, chief 
_ of the Bureau of Steam Engineering. The canatibaues will, it is ‘stated, 
des revolutionize all future sea flights, as they prove that unmanned ships 
loaded with high explosives and fire ships can be directed with unerring 
accuracy against an enemy fleet—Aerial Age Weekly, Oct. 30, 1920. 


‘Tue Corona Votrmeter.—An improved form of corona voltmeter is 
described for voltages of 150,000 volts. The instrument enables the corona 
) be used as a natural standard of high voltage, and its use has indicated 
an » svapharrome modification in the law of corona formation. 
The voltage at which the corona appears on a clean round rod is found 
‘to be constant to within one-tenth to one-quarter per cent. The law con- 
‘necting the critical or corona-forming voltage gradient E in kilovolts per 
em. at the surface of a wire of r cm. radius and the relative density 3 of the 
i gas may be stated in the form— 
es Efi = A+ B/V (8r), 
, when the constants 4 and B are determined, the voltmeter has a 
calibration depending only on its dimensions, and so constitutes a natural 
| standard of voltage. The determination of these constants in- 
ives the accurate measurement of the crest value of the voltage at which 
corona appears, the ascertaining of the corona voltage to as small a 
rence of voltage as possible, and the measurement of 8. The main 
of tsa soe | is po toe: with the methods devised to make these 


Whereas | . was found that E/8 and 1/V (8r) are connected by a linear 
‘relation, in accordance with the formula above, for small rods and low 
Pressures, yet for large rods and high pressures a departure from: the 

line appeared. This is ot by the difference in the values 
if A and B that exist for the Siete and negative corona. This is taken 
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account of by noting that for values of 1/V (5r) below 2.295, the negati 

corona appears first, and 4A = 29.87, B= 9.918. On the other hand, fo 

yee ot a V (6r). above 2.295, the positive corona appears first, 
= 33.03, 5 = : 

In the above the value of 4 is given by 3.92 p/(273 +t), where p is the 
absolute gp se in cm. of mercury, and ¢ the temperature in degrees 
Centigrade. A new corona voltmeter is under construction that will 
a range up to 400,000 volts. (J. B. Whitehead and T. Isshiki, Ameri, 
Institute of Electrical Engineers, Journal, May, 1920.)—The Tech 
Review, Oct. 19, 1920. 


Navy Improves Air TRANSMITTER EQuipMENT.—Capt. George W. Steele, 
Jr., U.S. N., commanding the Air Detachment, U.S. Atlantic fleet, 
reported to the Navy a7 aga that the transmitting equipment instal 
on. navy aircraft recently modified to operate on the new standardiz 
wave length, has proved entirely successful under tests. The installat 
of distant control for ignition system has practically eliminated all igniti 
noises, both on the trailing antenna for receiving and on the radio comp 
coil, is reduction of ignition noises permits inter-communication betwee 
aircraft in flight for distances up to 10 miles. With the ordinary install 
tion such communication is practically prohibited except when flying i 
comparatively close formation.—The Aerial Age Weekly, Oct. 30, 1920. 


MISCELLANEOUS 


Tue “ Surer-Destroyver.”—The flotilla leader, which is a super-destroye 
isa new type of vessel developed during the recent war. These vessels are 
used to lead flotillas of destroyers into action. Being larger than de- 
stroyers they carry the essential facilities for a flotilla commander. They 
are r equipped for signaling and range-finding, carry a heavier battery, 
and a much more efficient radio equipment than a destroyer. They proved 
themselves to be very useful in the late war, and are now generally reco 
nized as being required by modern organization for destroyer operations. 
Also, these larger vessels were found necessary for screening battle-cruisers, 
where the ability to maintain high speed in a seaway is a prime necessity. 

The foregoing admirable summary of the functions of the flotilla leader 
is contained in the recommendations made by the General Board of the 
United States Navy for the building program of 1921. Five vessels of 
this type were included in the Board’s program, which, however, has not 
been accepted by Congress, with the result that, for the next few years t 
United States Navy will have to do without a type of fighting ship which 
is possessed and highly prized by the other navies of the world. . The 
flotilla leader is really an old type revived under a new name. It is the 
modern descendant of the “divisional torpedo-boat” and the “torpedo- 

boat ” built during the closing decades of the 19th century, types which, 
in their turn, had sprung from the sea-going torpedo-boat and eventually 
became merged in the destroyer. The credit of having invented the flotilla 
leader must go to Germany, who some forty-five years ago ordered the 
Zieten, a fast “torpedo aviso,” from the Thames Ironworks of London, 
Although ot gl tons in displacement and barely 200 feet in length, she 
had a speed of 16 knots, remarkable for those days, and carried a powerf 
armament of four 4.7-inch breech-loading guns, with submerged tu 
at bow and stern for ejecting the “fish” torpedo. The success of ft 
Zieten led others powers to experiment with vessels of this type from 
which there grew a very numerous family. It was only in — 
however, that the original function of the Zieten as a leader of to 
boats was kept steadily Fe view, though lack of funds prevented that coun- 
try from perpetuating the type. ‘ pei 

In 1906 tactical maneuvers held in the North Sea convinced the British 


es 


Admiralty that the ‘system of using destroyers in large flotillas of twelve — 
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y boats necessitated the building of special leaders, or flag boats, 
ich the commodore in command could control his flotilla just 
iral handles a squadron or fleet of battleships from his flag- 
ince the ordinary destroyer did not offer sufficient bridge room, 
accommodations, and other facilities for the commodore and his 
- was considered necessary to design a vessel of larger dimensions, 
) as a miniature flagship, and possessing superior qualities of ee 
ent. The pioneer vessel of this was the Swift, ordered 
mell-Lairds of Birkenhead, in 1 She displaced 1825 tons, 
feet in length and 344 feet broad, and was equipped with tur- 
1ery of 30,000 shaft horsepower to produce the then phen 
35 knots, which was at least five knots more than the best British 
“of the period could make. The trials of this vessel, which was 
in 1907, were watched with keen interest, as few engineers 
she would ever make her contract speed. But the first runs over 
ured mile confounded the skeptics, for the best run at full power 
ximum velocity of 38.3 knots—a world’s record which remained 
for ten years. Her boilers were Ramee é oil-fired, and the 
‘this innovation encouraged the British Admiralty to embody 
‘fuel system in their later destroyers. But this drawback to 
was her inordinate cost—£280,500 ($1,402,500 at normal rate of 
. For this sum three destroyers of ame type could be built, 
equently no further leaders were built until 1913, in which year 
sman and Lightfoot were laid down. The Swift performed most 
service during the war, and her dashing exploit in April, 1917, 
ot y with the Broke, she fell upon six German destroyers in 
Strait and routed them with heavy loss, will long be remem- 
: before that action her original armament of four 4-inch 
guns had been changed to one 6-inch and two 4-inch, so that she 
st formidable opponent for any destroyer. Various structural 
tions have now brought her displacement up to 2207 tons, but she 
d for 35 knots. 
ue of the flotilla leader is evidenced by the fact that dur- 
ir period every naval belligerent, with exception of the United 
ilt many vessels of this type. Great Britain added no less than 
to her fleet; atatag 4 aid down flotilla leaders of unprece- 
‘ize and power; and both Italy and Japan evolved some very strik- 
ms. The new French naval program includes six 2000-ton leaders, 
the U. S. Navy Department is known to have prepared plans for 
is of the same type, though their construction has still to be authorized. 
ecompanying table shows at a glance the principal features of 
tative flotilla leaders built, building, and projected for the world’s 
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It will be seen from the accompanying list that the German fi 
leaders easily surpassed their contemporaries in size and weight of a 
ment. These twelve boats—S-113-115, V-116-118, G-119-121, B-122- 
were designed to form an “Iron Division,” primarily for the purp 
defending the “ Heligoland Bight” against British raiders and mine-lay 
They are of peculiar interest, illustrating as they do the radical ch 
induced in the German conception of destroyer functions as the re 
of war experience. Before the war German naval officers atta 
minor importance to the gun armament of their torpedo craft. Logi 

ey insisted that the torpedo was the only weapon that coy 
in this type, and that every ton of available weight must be devote 
speed and torpedo tubes. It was not until a whole series of their b 
had been sunk or badly mauled by the heavier gunfire of British dest: 
that they departed from this rigid ee. All the German P Wi 
boats mounted 3.4-inch 22-pounder guns, which were soon replaced by t 
4.1-inch 38-pounder with a semi-automatic breech-lock, enabling a ver 
high rate of fire to be maintained. Guns of this caliber were supplie 
to nearly all the boats built during the war, and proved superior in re 
and smashing power to the British 4-inch. But it cannot be said that #l 
German destroyers ever took kindly to artillery duels, and to the en 
the war they never used their guns to full advantage. 

What the big super-leaders of the V-116 class might have done can 
be surmised, for none of them was commissioned in time to take 
active part in the war. A great mystery has been made in mal 
about these twelve boats and the details of them given in the above li 
have not previously been published. Five boats were completed in 
spring of 1o18 and ran their trials in the Baltic. Most of them exce 

designed speed of 35 knots, but the great weight of armament and 
immensely powerful machinery proved too much for the scantlings, 
all five had to Fe into d ard for extensive alterations, which were si 
incomplete at the date of the armistice. The four 5.9-inch guns were ¢ 
high-angle mounts and could be used either for flat trajectory fire or ag: 
aircraft. The projectile weighed 101 pounds and contained an exc 
ally powerful bursting charge, which would have proved most efi 
against such comparatively flimsy targets as destroyers. The tor. 
armament was limited to four tubes, mounted in pairs amidships, but t 
fired the new 23.6-inch torpedo, which is the most powerful weapon o 
kind in existence. Its warhead is charged with 616 pounds of T.N.’ 
practically double the quantity of explosive carried in pre-war torperdoes- 
and it can travel a distance of 16,350 yards at a velocity of 28 knots. Sim 
it would be impossible to manipulate torpedoes and tubes of this size bi 
hand, the V-116 and her sister boats had special motors for loading am 
training the tubes. They were also fitted with the latest appliances fe 
controlling guns, including director aiming and firing mechanism. It 
however, doubtful whether all this cumbersome and intricate gear 
suitable for vessels which were simply enlarged destroyers, and the 
exposed to the sort of rough and tumble fighting in which headlong d 
counts for more than science. Moreover, experience in other navies show 
that the 5.9-inch gun, with its tot-pound projectile, is much too heavy 
to be conveniently manhandled on the slippery decks of a boat which 
moving all ways at once. In theory, the German V-116 leaders ought t 
have made short work of any destroyers they were likely to meet in the 
North Sea; in practice they would probably have been beaten by 
smaller British boats armed with the rise f 4-inch and 4.7-inch gun, — 

A particularly formidable type of flotilla leader is represented by 
five new Japanese boats of the Akikaze class, building under the estim 
for the current year. They will displace 1900 tons and have a speed 

knots. Four, or possible five, 5.5-inch 8a-pounder rapid-fire guns 

mounted on the centerline, and all six torpedo tubes can be tra 
on either beam. A feature of these boats is their large fuel cap 
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expected to give them a cruising radius of 3500 sea miles at 
s 


which is 

It will be seen that the modern flotilla leader approximates to the light 
_ eruiser in dimensions and armament. If the recent rate of progress is 
‘to be maintained, “boat” will soon become a misnomer, and we shall 
_ gevert to the “torpedo cruiser” of “a ‘a ago, though on a much 
scale. In the destroyer and flo eader, as in every other type 
of ing craft, each new demand for increased armament, speed and 
sea endurance involves a corresponding increase in size, and there is 
ne, no limit except in the paying power of the nations concerned. 
- But in every class of fighting ship there comes a stage of development 
which fulfils all reasonable requirements, and beyond which it is unneces- 
sary to go. In the case of the flotilla leader this stage appears to have 
been reached in the smaller designs set forth in the ‘table shown. War 
experience has demonstrated the all-round tactical efficiency of such ves- 
as the British Scott class, which, on the relatively modest displacement 
of 1740 tons, combine in a high degree the essential qualities of a 
- destroyer flagship. It is of interest to learn that a tentative design prepared 
at Washington last year provided for a vessel of 1800 to 1900 tons, of 
37 knots speed, armed with four 5-inch rapid-fire guns and eight torpedo 

tubes.—The Scientific American, Nov. 6, 1920. 


_ MeprrerrANEAN Navirs.—The situation in regard to the powers who 
_ have naval forces in the Mediterranean is at the present time one of par- 
ticular interest. In no theater was the outcome of the recent war more 
dramatic and far-reaching. As regards our own navy, one immeate 
effect of the armistice was the despatch to the Mediterranean of a squadron 

- of modern battleships, thus restoring a force which we were obliged to 
w in 1912 owing to the growing menace of the German fleet in the 
Sea. In addition to the six Jron Dukes there has also been sent — 
the Mediterranean a light cruiser squadron and a destroyer flotilla, 
both composed of ships passed into service during the war and a number 

_ of attendant vessels, including an aircraft carrier. The Admiralty have 
_ Stated that this moderately strong force is, in their opinion, necessary 
= meet political conditions in the Near East. That it is not excessive is 
by the fact that it has been prigereny, pone year to detach a squadron 
from the main, or Atlantic fleet to the Levant, the Mediterranean fleet 
ene fly employed on other important duties and unable to meet all 
















ds made upon it. The presence of the battleships under Vice- 
iral Fremantle has given rise to a belief in certain quarters that the 
is to be regarded in future as one of the principal training 

grounds of the main fleet, but there is no foundation whatever for this 


Compared with the feverish activity in naval development which was 
oo place in 1914, the present position is very tranquil. Urged on by 
her. an Allies, Austria had made good progress with her division 
_ of four dreadnoughts of which two were in commission. Italy had 
__ been obliged to put in hand seven ships of this class, of which three were 
pempicted Against these two partners in the Triple Alliance, France had 
put afloat thirteen vessels of the dreadnought era, of which eight were 
complete. The concentration of the whole of the French battleship strength 
in the Mediterranean, which had the effect of making our Ally superior to 
the combined fleets of the other two powers, aroused hostile criticism, no 
than our own evacuation of those waters and concentration in the 
North Sea. But the policy in both cases was amply justified by the war, 
even though, thanks to the commendable attitude of Italy, the situation for 
the te was much better than it might have been. Among the minor 
2. powers the chief was Turkey, which in addition to her four old battle- 
ups and seven small cruisers was ha two dreadnoughts built in En- 
gland ; this expansion policy being reflected in Greece, which as an addition 
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to her armored cruiser and three small battleships, had ordered a bat 
cruiser, the Salamis, in Germany. 3 ct 
All this has been changed by the war. Austria has disappeared from. 
list of first-class naval powers, and so far as competition between Fra 
and Italy goes, it is a race to reduce their naval commitments rather 
otherwise. The Turkish fleet, moreover, has ceased to exist, and Bulgar 
is forbidden to develope her forces in the Black Sea. The French Nayy — 
thus indisputably holds the first position with 11 modern battleships to the 
five of Italy. As regards the future, in neither country has a definite 
program been adopted any more than in Great Britain. Our own acti 
in cancelling the contracts for the Howe, Anson and Rodney has bee 
followed by the French abandoning the construction of the five vessel 
of the Bearn type, which were in a more advanced state, and certain 
which are to be used as hulks, and by the Italians stopping all work upe 
the four ships of the Caracciolo type. The only direction in which French 
naval construction is showing “a8 activity is light cruisers. There i 
yet no sign that in either country has naval opinion settled on a new ba 
ship type. It will be interesting to see whether the reported intention 
Spain to proceed with the building of three 25,000-ton battleships has 
influence in inducing the larger powers to follow suit—The Army 
Navy Gazette, Oct., 16, 1920. 


Rapiw TrimMiInG or SUBMARINES BETWEEN Two STRATA OF WATER. 
In considering the possibility of keeping a submarine between two layers. 
water of different temperature—and, consequently, different density 
is necessary to consider the two factors which must remain the same, viz 
the volume of the submerged submarine and the weight of the. wat 
displaced. 

To trim the vessel under the circumstances stated above, it is necessar 
to ascertain its actual volume by deducing the reduction of volume caused 
by the increased pressure from experiments made during its trials, thus 
avoiding the dangers due to allowing too small or too great a volum 

The article proceeds to consider the effect of the variation of the temper 
ture of the sea-water—which is stated to be of little importance so far @ 
the volume of the hull is concerned—that of changes in the density 
sea-water, and of calm or rough sea effects. 

The density of sea-water changes for several reasons, including increase 
of sure, the quantity salts in solution, and temperature. The compen 
sa’ tank of a submarine requires to be not less than 2 per cent of th 
displacement when in surface trim. Change of buoyancy due to temp 
ture must always be considered if it is desired to effect rapid tri 
of the submarine. This can be obtained by measuring the temperature * 
the sea at different depths by means of a thermometer inserted throt 
the side of the conning-tower, the vessel being maneuvered in depth v 
a zone of water is reached where the changes of temperature are not very” 
sudden. By making allowance for the variation of temperature when the 
sea is calm or has recently been so, it is possible so to trim a submarine 
that she floats with the periscope scarcely showing above water, as” 
she remained suspended by the periscope. Withdrawing the perisce 
she can remain at the particular depth totally submerged, but withov 
diving. (Lieut. Eugenio Normand, Royal Italian Navy (Submarine Se 
tion) ; Shipbuilding and Shipping Record, June 3, 1920.)—The Technic 
Review, Oct. 19, 1920. 





es 


Secret SIGNALLING BY InFRA-Rep Rays.—During the war, considerab 
use was made by the French Navy and:Army of a system of lamp signalli 
in which secrecy was assured by the use of in visible infra-red rays. T 
signals were detected by the action of the rays on sulphate of zine whi 
becomes phosphorescent on the application of the rays in certain 
cumstances. 
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-gource of the rays can be an incandescent lamp in a suitable projector 
ded with a dark screen which cut off all visible rays. The receiving 
atus is provided with a concentrating mirror and.a clockwork deyice 
causes a travelling band coated with the sensitive compound to pass 
th the focus.. The compound is excited by exposure to. blue rays 
from a suitably screened lamp inside th ratus.. The system 
jarene cepnsideceble aprons bt anaes . Cajant — 
was for detecting th sage ‘across a chat at A 
nfra-red beam is directed eoteccmally across the stretch of water to 
d, and this normally produces a continuous trace in the receiving 
tus ‘except when interrupted by the: passage of a vessel when a 
nterval is produced. Another method of reception is:by means of 
licate thermo-pile and galvanometer. (L’Ouvrier Moderne, May, 
)—The Technical Review, Sept. 28, 1920. 


M AND Some oF Its Uses.— Selenium (See, atomic weight 79 2) 
it frequently found in the form of selenides of other metals—lead, 
copper. 
vo forms ate usually recognized:—(1) Amorphous, (2) vitreous. 
nercial selenium is generally vitreous, in small rods of very dark green 
The metallic modification, obtained by heating and annealing the 
us selenium, is the form most used for electrical applications. The 
material is melted and moulded into the required shape, and the 
ure allowed to fall to about 210° C., where it is maintained for a 
before being allowed to cool slowly to atmospheric temperature. 
has an important effect upon the electrical properties of the 
1, which in its initial state is practically an insulator, but after 
ling becomes a conductor, whose initial resistance depends largely 
he annealing process. Its peculiar characteristic is the variation of this 
tance with the light falling upon it. As it is now grey and nearly 
e it should be arranged for use in a very thin film. 
gst its applications one of the first tried was to photometry, but 
im is variously sensitive to light of different colors the results 
were inaccurate. The selenium cell has been used in wireless 
hy and telephony, being connected in series with a battery and 
= receiver, and exposed to light emitted by a searchlight as trans- 
which oy can be focussed on to the cell through a lens. Multiplex 
ig can carried on by using color filters, and even the invisible 
the spectrum can be used. Another application is to the optophone, 
enables the blind to read type by sound, the light reflected by or 
‘through perforations in each letter on to the selenium cells produc- 
characteristic sound in a telephone receiver. The same instrument 
adapted for locating and recognizing objects in a room. 
ium is also used for the telegraphic transmission of pictures. It 
) given interesting results in the photography of sound waves; by 
g the process of its production a phographic film’ of such a sound 
y be used to reproduce sound or speech, and it is. suggested that 
of actors’ voices, etc., might in this way be added to the cinema 
lng Coursey, Wireless World, May 29, 1920.)—The Technical 
v, Oct. 19, 1920. 
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Efficiency of Propulsion of Full-Sized Ships. The Shipbuilder, 
1920. 
phe spd agp (Description of British R-80). The Scientific A 


A Pocket Mi Machin gun (N. Y. Police Force Standard). The Scientific a 
Poet ge a 
The T ‘ot ot Bogincering “aumeengrth in Industrial Management. Br 


ement, Oct. 14, 1920. 
eincering and In of the Me pabricates Ship. Engineering, Oct. 8, 1920. 
South African Iron and Steel. Engineering, Oct. 8, 1920. 
The Present Position of Aircraft Research and Contemplated D 
ments (abstract appears in notes above). Engineering, Oct. 15, 1920, et. 
Dreadnoughts and Dollars. Sea Power, November, 1920. , 









NOTES ON INTERNATIONAL AFFAIRS 
FROM OCTOBER 10 TO NOVEMBER 10 
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ProFEessoR ALLAN Westcott, U. S. Naval Academy 





POLAND AND RUSSIA 


—— Troops Occupy Vitna.—Subsequent to the armistice between 
- Poland and Lithuania, Polish forces under general Zellgouski on October 9 
Sigaed and occupied the city of Vilna, the ancient Lithuanian capital. Gen- 
eral Zellgouski then announced the existence of a new state of “Central 
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Tue Bounpary BETWEEN POLAND AND Russia AGREED Upon aT THE RIGA 
FERENCE 1S INDICATED APPROXIMATELY BY THE Dotrep Line Run- 
NING FRoM Drissa SoUTHWARD TO THE RUMANIAN BORDER. 

—-From November Times Current History. 
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Lithuania,” proposed boundary negotiations with the Lithuanian Gove 
ment at Kovno, and called on Poland for aid and recognition. 

This action, analogous to that of d’Annunzio in Fiume, and taken withe 
the open approval of the Polish Government, called forth remonstran 
from the western powers, A joint Franco-British note on October 18. sum- 
moned Poland to disavow responsibility in the affair. The difficulty 
afterward turned over for solution to the commission appointed by the 
League of Nations which was already on the scene as mediators between 
Poland and Lithuania. Both these states agreed to continue negotiatic 
under the auspices of the League. On October 28 the League Co 
meeting at Brussels decided that the territorial dispute between Poland and 
Lithuania should be settled by a plebiscite. 


PouisH-Russtan Treaty Ratiriep—On October 25 the All-Russi 
Soviet ‘voted to ratify the preliminary peace treaty between Poland 
Russia. Foreign Minister Tchitcherin pointed out that Poland agreed 
refuse assistance to Wrangel’s forces in South Russia and to deny 
other aid to-reactionary elements in Russia. This he declared was suffici 
to justify the territorial concessions made to the Polish Government 

As shown by the accompanying map, the new Russo Polish frontier li 
considerably to the eastward of that proposed by the Allied powers, and 
leaves Soviet Rtissia with no territory bordering on either Germany 
Lithuania. : 


Pores Osjyect To DaNnziG CoNVENTION.—On October 23 the Polish de 
gates, appearing before the Council of Ambassadors in Paris, presen 
objections to the Danzig Convention on the ground that it did not give 
Poland free access to the sea and control of customs, as specified in 
Treaty of Versailles. The convention establishes a commission compos 
half of Poles and half of residents of Danzig, under a neutral chai 
to control the port. The Poles prefer to buy land and develop their o 
port facilities. 


Soviet Nore on SUBMARINES Unsatisractory.—London, November 3— 
Replying to the Russian Soviet Government’s recent note concerning 
operation of submarines by the Soviet Navy, Earl Curzon of Kedles 
mace for Foreign’ Affairs, says the British Government’s belief in 
proposed aggressive action of the submarines was based on a Soviet Minis~ 
ter’s statement when the submarines were launched in the Black Sea that he — 
hoped they would sink Entente vessels. 

The British Government, Earl Curzon added, did not feel justified 
running any risk, and now had found its fears confirmed by the vague — 
statement of the Soviet note, which would permit of Soviet submarine 
torpedoing a British ship under the excuse of mistaken identity. ‘ 

The note asserts that the Soviet forces in the Black Sea are still engag 
in acts of. open hostility against British interests, and it demands. defin 
assurances—N. Y. Times, Aprii 11, 1920. 


Luoyp Grorce on BotsHEvism.—At the Lord Mayor’s Banquet in Lond 
on November 9, Premier Lloyd George spoke of the Russian .problem 
follows: “ Bolshevism is a passing phase that cannot survive. It is such 
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creed, it is such a ludicrous creed, it is such a crazy creed, it 
but I tell you what may survive—anarchy. 

m will pass away. If Russia falls into the hands of sttaiicies it’ 
ze neration before it is redeemed. It is a dead loss to Europe. It 
is a festering thing which will poison the atmosphere of the 


itiee, in spite of everything, we persevered to try and secure peace. 
the difficulties—thwarted by suspicions on’ all hands in Russia, in 
in Britain; divided purpose in Russia, divided purpose in Europe, 
. ali—there i is no use pretending—we have been dealing with men 
ortunately, did not realize how important it is that they should 
their own obligations. In spite of all that we mean to persevere, 
we realize the danger of a Russia sunken and sodden in anarchy.” 


& 


LEAGUE OF NATIONS 


vc or League AssEMBLY At GeNevA.—During the first weeks of 
© preparations for the first meeting of the League of Nations 
y at Geneva on November 15 were well under way and delegates 
ing. It was reported that Germany, Austria, and Bulgaria would 
for admission to the League. A program of business to be taken up 

Assembly. consisted of 29 items, including election of president, 
tio on of committees, consideration of amendments to the covenant, 
eration of the tribunal plan proposed by. the committee at The age; 
ion of new members to the League. 


qihe Council of the League of Nations this morning closed its 

n Brussels. The Council took a final adjournment after referring 

n of Danzig, the regulations concerning which are in ute 

d and the authorities of the free city, to the Assembly of the 
hich is to meet at Geneva next month. 

ouncil took other important action in decidin: upon a plebiscite as 

disposition of the territory in dispute between Poland and Lithuania, 

re ding the line fixed by the Supreme Council in December, 1919. 

‘8 four, the British representative, in making the closing address 
* oe a great powers not now members of the League would 


nortly, 
it these great powers,’ he added, “ It is impossible to predict what 
“may accomplish.” 


AND GREAT BRITAIN pemaien AGREEMENTS.—At the Brussels 
of the League Council, Great Britain submitted for registration 
tion 16 international agreements made with foreign powers or 
ning commonwealths within the British Empire since January 10 
‘is action was in compliance with Article XVIII of the League 
providing that “no treaty or international engagement shall be 
itil registered.” The documents included the Anglo-French oil 
it, a commercial agreement with Esthonia, and the contract with 
ia relating to prisoners. 
announced on November 1 that the military treaty between France 
um would also be placed on file with the League secretary and 


yf ‘Counc, at Brussets.—Brussels, October 28 (Associated 
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Osjections to Cecit as SoutmH AFrican DeELecate.—Prior to the 
of the League Assembly at Geneva, Premier Smuts of South Africa n 
Lord Robert Cecil as one of the two members of the South African « 
gation. To this nomination France made a formal protest on the gro 
that delegates from British self-governing commonwealths should } 
citizens and presidents of those commonwealths and not Englishmen, 
order that England should not control six votes in the assembly. 


Leacue Councit Avopts Wortp Court PLan.—On October 26 the Leagui 
Council approved the plan for a permanent court of international justice a 
proposed by The Hague Committee of Jurists, with the exception of 
provision for obligatory jurisdiction and certain other minor matters. 
plan for the choice of the judges, and other provisions attributed to 
Elihu Root, were adopted ‘x their entirety. 

The proposal for compulsory jurisdiction provided that the court sh 
have jurisdiction in any case in which one party in the case appealed to 
To this Norway and Denmark raised objections on the ground that 
went further than the League of Nations Covenant itself. They prope 
instead that the court should have jurisdiction only in cases in which 
parties made appeal. 


ALLIED AGREEMENT ON REPARATIONS PLAN 


Paris, November 6—The dispute between the British and F; 
Governments as to whether the Reparations Commission or Allied Premiers — 
shall fix the amount of German reparations has been settled by a compro- 
mise, by the terms of which the Reparations Commission shall ix t 
Trofeo Rritioh Atsbassador; took 00 the (heal df Orecs tote us dag oi 

Mon took to rsay late t y ai 
London containing Lloyd rt aod latest ideas and the F 
reply to-night. I spi that "the following four steps will be taken. 

(1) There will be a conference between allied experts named 

eparations Commission and experts which will study the t 
nical aspects of the problem and report to their government. the te 
will be followed ane | a conference between representatives of the Al 
Governments e German en Ten who will consider reparati¢ 
and report to ‘heir governments. ) The Commission on Reparations 10 
which the Allied Governments ‘itl at communicated their views on the 
results of the two conferences will fix the German debt to the Allies 
(4) The chiefs of the Allied Governments will then meet “to make 
necessary decisions,” including the fixing of guarantees. ‘ 

It will thus be seen that there is little likelihood of the amount of 
tions being fixed before next May by which time, according to the te 
the treaty, the total must be presented to Germany. 

Paris, November 6 (Associated Press) >—Coolness between the 
and French Governments over their divergent views relative to 
reparations was a Ciesipated by a note from the British Government deli 
at the French F a "a Office g sersonnhy. by the Earl of Derby last n 

It is said at the French porege Office that France now approves, 
oom of a Brussels Conference of Allied and German experts, but 

et meeting at Geneva of allied representatives, which she fo 
pon There is a possibility that Germans will participate 


meeting. 
It is understood that the Geneva meeting, whether attended by the 
Premiers or not, will draw up a basis for action by the Reparations 
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mission, The decision of the Commission, according to this understand- 

perenne: bivedbenitind t0:8: conkgrenan et thet simiere for final action. 
is considered probable, it was added, that the German Minister of 
will attend the Geneva meeting.—N. Y. "Times, July I, 1920. 


_ ENGLAND nor To Conriscate GERMAN Property.—At the close of October 
- Great Britain renounced the right of confiscating further German property 
“in the United Kingdom, in case Germany should default in payment of 
“reparations. This action was regarded as a measure for the encourage- 
"ment of trade between England and Germany, assuring Germans against 
5 possible loss of property and goods in British hands. 

This action was at variance with the policy of France, where confisca- 
tion has already in part been carried out. German property in the United 
- States has been largely converted into liquid assets and is now awaiting 
the disposition of Congress. 

wees 


NEAR EAST 


? ries, AGREEMENT ON TuRKEY.—On November 4 Great Britain, France, 

and Italy made public an agreement reached among these three powers 

ing their respective spheres of influence in the former Turkish 

Tees se pire. This agreement, though not announced at the time, was reached 
Ps on August 10, the date of the signing of the Turkish treaty. 

Be compact assigns spheres of influence, control of railroads, etc., in 
ae ee Minor, and pledges the three powers to give each other diplomatic 
support in maintaining their positions in “the areas in which their special 

rests are recognized.” France’s concessons lie in eastern Asia Minor, 
} in the southern part of that region. Great Britain’s privileges are 
meted, but it is understood that she will be given the presidency of the 
sion controlling the Dardanelles. 








DeaTH or Kinc ALEXANDER OF GREECE.—King Alexander of Greece died 
‘on October 25 from the effects of a bite inflicted by a pet monkey. On 
28, Prince Paul, the 19 year old younger brother of Alexander, 
proclaimed king, and Admiral P. Coundouriotis was elected regent 
the arrival of the new king. 
The offer of the throne to Paul was made on the condition that King 
Constantine and his eldest son Prince George would formally renounce 
their rights. In his reply to the offer Prince Paul declared that he could 
disregard‘the rights of his father and elder brother, and that his action 
ald be controlled by the will of the Greek people as expressed in the 
proaching elections. 
These elections, postponed till November 14, were a definite conflict 
the Venizelos and the Constantine factions in Greece. 


ae Discussion RENEweD.—Ra Italy, November 9.—The ques- 
of Fiume was brought up for cred rt, Ng egret mn = ait 
gap ae held here for a of the - 
al agreement has yet been reached on 
of the Italian delegates chat the Istrian frontier be that catsididees 
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by the Treaty of London. -The Italian delegates proposed that the 
pendence of the new State of Fiume be recognized by both countries, br 
the Serbian delegates, especially Anton Trumbitch, the Jugoslav 
Minister, strongly opposed independence for Fiume. ° They mai 
that the port was indispensable to Serbia for economic and comm 
reasons, declaring it be their only safe and fit outlet to the sea-——N. Y. 
Neng 9, 1920. 


MEXICO AND LATIN AMERICA 


RECOGNITION OF OpreGoN GOVERNMENT.—In a formal statement issue 
October 29, Secretary of State Colby made public a letter from Rob 
V.. Pesquera, confidential agent of the Mexican Government, requée 
recognition of the present government of Mexico and resumption of off 
relations with the United States. In his statement Secretary Colby, ¢ 
pressed the opinion that Pesquera’s letter “offers a basis upon which the 
preliminaries to recognition can confidently proceed,” that the new goy 
ment of Mexico “had given indication of stability, sincerity, and a.¢ odi- 
table sensitiveness to its duties,” and that “the last cloud upon the a 
cient friendship of the two peoples is soon to disappear.” 

The chief point of conflict hetween the two governments is the r 
active feature of Article XXVII of the Constitution of 1917, conce 
oil and mineral deposits, which foreign interests in Mexico regard 
equivalent to confiscation of their property. It is understood that ¢ 
present Mexican Government will meet the American objections on th 
point. 





Benton Craims Apjustep.—The claims of the British Government 
sulting from the murder of William S. Benton, a British subject in Me 
were adjusted by an agreement between the Mexican and the Br 
Governments made public on November 4. By its terms Mexico will 
20,000 pesos to Benton’s widow, who is a Mexican subject, and a pe 
during her wiowtiond of 5 pesos a day. 


ZAYAS PRESIDENT OF Cusa.—Early returns from the Cuban election ’ 
November 2 indicated the victory of Dr. Alfredo Zayas, Coalition cai 
date. for president, over General Jose Gomez, his Liberal opponent. 


Secretary Cosy on South American Tour—It was announce 
President Wilson on November 9 that Secretary of State Bainbridge 
would yisit Brazil, Uruguay and other South American countries to retut 
visits to the United States made by officials of those countries. The dé 
of Secretary Colby’s departure was set for the latter part of November. 


JAPAN AND UNITED STATES 


Treaty NecorraTions Procresstnc.—Washington, Nov. 3.—The Jaz 
ese situation will not become tense as the result of the adoption. of 
: octane in California on the alien land ownershi ip directed again 

ae colony in that state. It was learned upon high authori 
rat the State Department had anticipated the vote in Califor 
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ching a tentative agreement with the Japanese Ambassador as to 
tia duould be taken to satisfy the residents of California. 
understood that Japan is not unwilling to enact a law ee 
immigration to the United States, and that in return for this the 
se now in California will receive full civil and property rights. 
| an agreement has been arrived at, it is understood, but, of course, 
oe sy the b Ticwed Government before it rere Bg tive 
( Sr Senate. It.is understood that if Japan 
t Et ssisuse a treaty will be sent to the Senate which will cover 
es matters in dispute. 
ieved that the stage has been reached where both in Washington 
io tentative drafts of the proposed 4 ed frery s and of the modified 
n’s agreement are being otepared, sie} it is possible that the present 
ratio ) will continue for some weeks while the two parties are reaching 
-eem ent apon the exact phraseology.—N. Y. Times, Nov. 4. 6: 


of: 

PANESE iivat: Asana —In recent debates on. the budget in 
0% ‘parliament sharp attacks were made upon the enlarged naval 
1, on the ground that these “ colossal estimates for armaments” 
e1 ceed. especially against the United States. To this. Premier Hara 


A tou are aware, apan i: is now among the five creak powers of the world, 
bel important for her to be provided with armaments commensurate 
‘position in world politics. I feel sure that the present national 

se "algae will excite no misunderstandings abroad, and that Japan 
edited with any ambitious Gasigne:vonember Times Current 


NGLO-JAPANESE ALLIANCE—Washington, Nov. 4—In diplomatic circles 
view = weed to-day that the defeat of the League of Nations 
_in the American elections would have a profound: reaction on 
chancelleries, and that one result would probably be to remove 
ubt in respect to the renewal of the Anglo-Japanese alliance. 
on Hayachi, the new Japanese Ambassador in a fg wl had 
d that there had been no disposition in either England or Japan to 
ypt_any other course than the renewal of the alliance, for which he 
ight, there was more need now than ever. 
T Subject of the alliance has been informally discussed by British 
‘ities with American officials and it is believed that in the 
of the eye will reflect England’s desire to have g in the 
that might possibly vee suspicion in the United taten and Japan’s 
that nothing in it might be construed to “Ghtestenttitts ; country.— 
“Times, November 3. 
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“Escuela Del Buque,” Por Juan Rivera, Teniente De Navio De la 
Marina Cubana. ; 


This book, which was compiled primarily for the use of officers of the 
Cuban Navy, consists principally of extracts from “The School of 
Ship,” by Rear Admiral A. W. Grant, U. S, Navy, with numerous a 
fications. 

It should prove of interest to the naval officers of all Spanish speaking 
nations, as it is interesting, instructive and comprehensive. 

The forces influencing a ship with one propeller are considered in detail 
in a chapter written by Captain D. Carlos Suanzes of the Spanish Navy. 
This is followed by a description of the forces affecting a ship with twin 
propellers. Then follows a chapter describing the various methods of 
obtaining tactical data. 

The handling of ships in formation is taken principally from U. , 
Naval Academy Seamanship Department Notes. Formations in relation 
to gunfire are considered in detail, with illustrations from modern fleet 
maneuvers and recent naval battles. 

Various methods of scouting and searching are taken up, with free 
quotations from a book by Commander W. S. Pye, U. S. Navy. 

For the greater part “ Escuela del Buque,” as its name implies, deals with 
handling ship; and the subject is covered thoroughly. 

Naval officers interested in the study of Spanish will find “ Escuela 
Buque” interesting and profitable reading. 


M. M. 


“ A History of Sea Power.” By William Oliver Stevens and Allan West: 
cott. (New York: George H. Doran Company.) 


Considered as a narrative only, this book is excellent in a high degree. 
It is interesting from the first page to the last, full of incidents of many 
kinds, clear in statement and description, and replete with historical infor- 
mation of an important kind. No other book contains in so small a space 
so much information about the rise of sea power, and no other book 
shows that rise so plainly and progressively. 

The book starts with “ The Beginnings of Navies” as the title and sub- 
ject of its first chapter, and presents an interesting picture of the vessels 
and fleets of the Mediterranean, both naval and commercial, that 
that wonderful inland sea, when “an Egyptian king, some 2000 
before Christ, possessed a fleet of 400 ships.” It then discusses the 
of Crete and the Cretan fleets, and the extraordinary civilization 
developed. It takes up the Phceenician merchants and navigators next, 
shows how they not only transported the products of west Asian manuf 
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turers westward over the Mediterranean and brought back metals and other 
‘raw materials, but how they spread the west Asian civilization all over 
the Mediterranean and even beyond its farthest gate. The rise of Carthage, 
t a colony of Pheenicia, naturally followed; and soon came her attainment 
of the position of the most affluent and powerful state in all that ancient 
sea, which then was the center of the maritime activity of the world. 
Assyria then appears upon the scene, and subjugates Phcenicia and con- 
trols her fleets. Assyria and Babylon later falling before Persia, Phoenicia 
became a dependency of Persia, and helped her conquer Egypt. Next came 
the Athenians, who developed so fine a navy that they defeated the 

Persians at Salamis, and made possible the unhindered development of 
Greek culture. Rome came next; and then came bitter wars, called Punic 

Wars, between her and great Carthage, that finally laid Carthage literally 
jn the dust, and made Rome the mistress of the sea. 

After the fall of the Western Roman Empire in 476 B. C., the Eastern 
Empire, with its capital at Constantinople, stood as the sole bulwark 
against all the anti-civilization forces of the world for nearly a thousand 
years, until taken by the Ottoman Turks in 1453. This feat she could 
“not possibly have performed without the possession of paramount sea 
power, which in turn could not have been paramount without the secret of 
Greek fire. Then arose the naval and commercial fleets of Venice, that 
long withstood the Turk, and finally vanquished him at the battle of 
Lepanto in 1571. 

Nearly a century before, Columbus had discovered America. Then 
Vasco da Gama circumnavigated Africa, and then Magellan’s ship, the 
Victory, circumnavigated the entire world. The large sailing ship was soon 
developed, and with it many appliances of navigation. The Portuguese, 

, Dutch and English then entered into a bitter competition for sea 
mastery, the Portuguese and Spanish going down first and then the Dutch, 
leaving Great Britain the mistress of the ocean. France arose to dispute 
the title: the conflict lasted for more than a century, but it was finally 
settled in favor of the English by Nelson’s victory at Trafalgar on October 
a1, 1815. 

- The book makes an attractive sketch of the rise of the American mer- 
cant marine and navy, and the subsequent rise of the German and Japanese. 
The rivalry for world power that characterized the closing years of the 
Ioth century and the opening of the 20th, culminating in the World War 
in 1914, is interestingly described in Chapter XV, which includes the 

_ Spanish American War and the Russian Japanese War. The rest of the 

book, nearly one-third, is a brief naval history of the World War. 
In dealing with the book as a narrative, one must give unstinted praise; 
_ but when dealing with the lessons which it draws from history and inculcates, 
‘one finds himself shaking his head at times, and at times rising from his 
chair in indignation. For the authors, instead of confining themselves to 
“their avowed réle of historians in which they are proficient, not only 
assume the rdle of strategists, but confidently condemn other strategists, 
_ like Jellicoe. Their strictures on Jellicoe concern his conduct at the battle 
of Jutland, where Jellicoe was and they were not; where Jellicoe knew 
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more of the information on which he had to act than they do now 3.™ 
Jellicoe found himself equipped with an experience and a training j in na 
warfare greater than that possessed by the authors of this book, and: 
fore a greater competency to decide the questions which were g . 
to him there than they possess. Had Jellicoe acquitted himself as | 
as the authors of this book presume, England would haye said so as. 
as she did to Byng and Calder and many another admiral, who fai 
“do his utmost.” But, while Jeilicoe’s failure actually to destra 
enemy was bitterly bemoaned by the British public, and while they 
all the advantages of the enemy’s destruction which the authors ¢ 
book point out, they realized also that, under the conditions as the 
presented to him, Jellicoe did exactly right. Jellicoe had not been 
with the charge of Britain’s whole security in order that he might 
laurel wreath like Nelson’s, or even in order that he might do some “ stunt 
to glorify the British Navy. He was given that charge in order 
might protect Great Britain. This he did. 

It is a misfortune which the army and navy labor under, that ; 
every one, after learning a few phrases such as “ damn the torpedo! 
spirit of Nelson”; the “writings of Mahan”; “Concentration”; 
your powder dry,” etc., feels adequately equipped for discussing 
intricate questions of strategy, involving the most esoteric points. 
book, this tendency is shown at its maximum in the discussion of the 
of Jutland; but it prevails throughout. We are told in the Preface 
instance, that “the tendency of our modern era of mechanical devele 
has been to forget the value of history,” and are thence led thre 
narrative which is extremely interesting (largely of actual battles 
which makes only the most casual allusion to the most significant 
truth in all the history of sea-power, the enormous importance of “ 
cal development.” This truth is minimized amazingly; and while 
importance of powerful guns is tacitly admitted, the whole subjec 
accuracy is almost ignored. It is true that one sentence says that “ 
in naval gunnery urged by Admiral Sir Percy Scott (a British o 
were taken up”; but no reference whatever is made to the fact that 
reforms were rendered possible by the invention of an American, 
officer, which was adopted by the U. S. Navy ten years ahead of any ¢ 
navy. Yet it.can hardly be denied that it was the accuracy and cons 
effectiveness attained by using that invention which led the navies to 
the great increase in size of guns which has followed, the consequent g 
increase in size of ships, and the consequent great increase in the p 
of sea-power. : 

A failure to realize adequately in other ways what our country h 
for sea-power seems manifest. One instance is an omission, almost ¢ 
plete, of recognition of Admiral Sims’s work in getting effective co-oper 
tion between the. United States and the Allies in the recent war. Amok 
instance is a wholly inadequate appreciation of the unprecedented a 
brilliant character. of Admiral Plunkett’s work in France. ao 

Considered strictly as a history, which is all it purports to be, the B 
is admirable. 































































































NOTICE 
The U. S. Naval Institute was established in 1873, having for its object 
the advancement of professional and scientific knowledge in the Navy. It 
‘is now in its forty-seventh year of existence. The members of the Board 
of Control cordially invite the co-operation and aid of their brother officers 
‘and others interested in the Navy, in furtherance of the aims of the Insti- 
- tute, by the contribution of papers upon subjects of interest to the naval 
‘profession, as well as by personal support. 
_ On the subject of membership the Constitution reads as follows: 


ec ARTICLE VII 
_ Sec. 1. The Institute shall consist of regular, life, honorary and associate 
members. 
~ Sec. 2. Officers of the Navy, Marine Corps, and all civil officers attached 
to the Naval Service, shall be entitled to become regular or life members. 
without ballot, on payment of dues or fees to the Secretary and Treasurer. 
‘Members who resign from the Navy subsequent to joining the Institute 
will be regarded as belonging to the class described in this Section. 

Sec. 3. The Prize Essayist of each year shall be a life member without 


“payment of fee. 
Ree 4. Honorary members shall be selected from distinguished Naval and 
Military Officers, and from eminent men of learning in civil life. The Secre- 
tary of the Navy shall be, ex officio, an honorary member. Their number 
shall not exceed thirty (30). Nominations for honorary members must be 
favorably reported by the Board of Control. To be declared elected, they 
must receive the affirmative vote of three-quarters of the members -repre- 
_sented at regular or stated meetings, either in person or by proxy. 
_. Sec. 5. Associate members shall be elected from Officers of the Army, 
Revenue Cutter Service, foreign officers of the Naval and Military pro- 
_ fessions, and from persons in civil life who may be interested in the pur- 
poses of the Institute. 
Sec. Those entitled to become associate members may be elected life 
_ members, provided that the number not officially connected with the Navy 
‘and Marine Corps shall not at any time exceed one hundred (100). 
Sec. 7. Associate members and life members, other than those entitled to 
“regular membership, shall be elected as follows: ‘“ Nominations shall be 
_ made in writing to the Secretary and Treasurer, with the name of the mem- 
ber peeing. them, and such nominations shall be submitted to the Board of 
Control. he Board of Control will at each regular meeting ballot on the 
“hominations submitted for election, and nominees receiving a majority of 
“the votes of the board membership shall be considered elected to member- 
ship in the United States Naval Institute.” 
ee 8. The annual dues for regular and associate members shall 
be three dollars, all of which shall be for a year’s subscription to the 
“Unirep States Navar Institute Proceeptncs, payable upon joining the 
Institute, and upon the first day of each succeeding January. The fee for 
_ life membership shall be forty dollars, but if any regular or associate mem- 
oe has paid his dues for the year in which he wishes to be transferred to 
‘life membership, or has paid his dues for any future year or years, the 
amount so paid shall be deducted from the fee for life membership. 
_ Sec. 10. Members in arrears more than three years may, at the discretion 
 0f the Board of Control, be dropped for non-payment.of dues. Membership 
a arsiurs until a member has been dismissed, dropped, or his resignation 





in writing has been received. 
| me ARTICLE X 
Sec, 2. One copy of the Proceepines, when published, shall be furnished 
_ to each regular and associate member (in return for dues paid), to each 
_ life member (in return for life membership fee paid), to honorary mem- 
ees, to each corresponding society of the Institute, and to such libraries 
_ and periodicals as may be determined upon by the Board of Control... . 

e Procerpincs are published monthly; subscription for non-members, 


a | 


Th 
oe 93.50; enlisted men, U. S. Navy, $3.00. Single copies, by purchase, 50 cents. 
ee Il letters should be addressed U. S. Naval Institute, Annapolis, Md., 
“and all checks, drafts, and money orders should be made payable to the same. 
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SPECIAL NOTICE 
NAVAL INSTITUTE PRIZE ARTICLE, 1921 


A prize of two hundred dollars, with a gold medal and a lfe-memnberahip 
(unless the author is already a life member) in the Institute, is offered 
the Naval Institute for the best original article on any subject pertaining 
to the naval profession published in the Procrepincs during the current 
year. The prize will be in addition to the author’s compensation paid 
upon publication of the article. 

In the opposite page are given suggested topics. Articles are not limited 
to these topics and no additional weight will be given an article in awarding — 
the prize because it is written on one of these suggested topics over one 
written on any subject pertaining to the naval profession. 

The following rules will govern this competition: 

1. Ali original articles published in the Proceepincs during 1920 shall 
be eligible for consideration for the prize. 

2. No article received after October 1 will be available for publication 
in 1920. Articles received subsequent to October 1, if accepted, will be 
published as soon as practicable thereafter. 

3. If, in the opinion of the Board of Control, the best article published — 
during 1920 is not of sufficient merit to be awarded the prize, it may receive 
“Honorable Mention,” or such other distinction as the Board may decide, 

4. In case one or more articles receive “ Honorable Mention,” the writer 
thereof will receive a minimum prize of seventy-five dollars and a life-— 
membership (unless the author is already a life member) in the Institute, 
the actual amounts of the awards to be decided by the Board of Control 
in each case. 

5. The method adopted by the Board of Control in selecting the Prize 
Essay is as follows: 

(a) Prior to the January meeting of the Board of Control each member 
‘will submit to the Secretary and Treasurer a list of the articles published 
during the year which, in the opinion of that member, are worthy of con- 
sideration for prize. From this a summarized list will be prepared giving 
titles, names of authors, and number of original lists on which each article 
appeared. 

(b) At the January meeting of the Board of Control this summary wi 
by discussion, be narrowed down to a second list of not more than = 
articles. ‘ 

(c) Prior to the February meeting of the Board of Control, each mem-— 
ber will submit his choice of five articles from the list of ten. These will” 
be summarized as before. Ee 

(d) At the February meeting of the Board of Control this final sum- 
mary will be considered. The Board will then decide by vote which articles 
shall finally be considered for prize and shall then proceed to determine 
relative order of merit. 

6. It is requested that all articles be submitted typewritten and in dupli- 
cate; articles submitted written in longhand and in single copy will, how- 
ever, receive equal consideration. : 

7. In the event of the prize being awarded to the winner of a pr 
year, a gold clasp, suitably engraved, will be given in lieu of the gold medal. 

By direction of the Board of Control. 


ee 





H. K. HEWITT, 
Commander, U. S. N., Secretary and Treasur 
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TOPICS FOR ARTICLES 
SUGGESTED BY REQUEST OF THE BoarpD or CoNTROL 
“Rebuilding the Navy's Enlisted Personnel, and Reestablishing Its Morale 
and 
and 
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Spirit After the Serious Slump Caused by too Rapid Demobilization 
igh Wages in Civil Life.” 
“The Human Element in the Administration of Discipline.” 
“A Demobilization Programme for the Future.” 
*The Mission of the Naval Academy in the Molding of Character.” 
“Health of Personnel in Relation to Morale.” 
Be: Factors in Efficiency.” — 
“The Naval Officer and the Civilian.” 
“Naval Bases, Their Location, Number and Equipment.” 
“Military Character.” 
“The sy to Handle Men a Necessary Element in the Equipment of a 
Naval Officer.” Le 
“The Relation of Naval Communications to Naval Strategy.” 
“The Relation of Naval Communications to Naval Tactics.” 
“The Training of Communication Officers.” 
“The Organization of a Naval Communication Service.” 
“The Naval arg | of the United States.” 
“A Review of the Battle of Jutland with Lessons to be Learned Therefrom.” 
“ Modification in the Design and Armament of Ships to Meet the New Con- 
ditions of Aerial and Subsurface Attack.” 
“Coordination of Surface, Subsurface and Aerial Craft in Naval Warfare.” 
“Our New Merchant Marine.” 
“Submarine Warfare, Its History and Possible Development.” 

“Escort and Defense of Oversea Military Expeditions.” : 
“A Proposed Building Programme for the U. S. Navy, Including an i 
Efficiency Air Service.” : 
“Naval Organization from the Viewpoint of Liaison in Peace and War 

een the Navy and the Nation.” i 
“The Ship’s Company—Its Training, Discipline and Contentment.” 
“The Principles of Leadership of Naval Personnel.” 
“ Morale sage ys 
“The Value of Facility in Exposition—Verbal and Written—for Naval 
rs,” 


ee oa aed as Affected by the Human Relation.” 
. alue of Pep.” 
“Navy Spirit—Its Value to the Service and to the Country.” 
“The Influence of the Term of Enlistment on the Efficiency of the Service.” 
“The Principles upon which Should be Founded the Freedom of Neutral 
Shipping on the High Seas.” 
. ighting Fleet of the Future.” 
“The Future of the Naval Officer’s Profession.” 
“The Navy: Its Past, Present and Future.” 
“The Navy in Battle: ot of Air, Surface and Underwater Craft.” 
“Shall I Remain in the Navy?” 
“ Psychology and Naval Efficiency.” 
“The Naval Policy of the United States in the Light of the Peace Treaty.” 
ae of Naval Industrial Activity and the Navy’s Relation to Shore 
ustry.” 
“The Pacific Theater.” 
“Was Germany's Coast Impregnable? ” 
“Future Development of the Naval Shore Establishment.” 
“ America as a Maritime Nation.” 
“Arguments for and against the Restriction of the Manufacure of 
unitions to Government Owned Factories.” 
“The Present Rule of Neutrality regarding Contraband and Blockade— 
Is it Justifiable in Ethics or in Expediency?” 

« The United States Navy and the League of Nations.” 
“Is a League of Nations N. Desirable? ” 
y ahe Adaptability of Oil Engines to all Classes of War Vessels.” 

The Place of Mines in Future Naval Warfare and the Rules under which 
a Their Use Should be Allowed.” 
ss The Use and Abuse of the Doctrine of Continuous Voyage.” 

The Question of the Future Use of Submarines.” 
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It’s the great speed of the 
Mimeograph, plus its accu- 
racy, that has made it a vital 
tool of industry and war. Dic- 
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drawing on the same sheet, and in 
the one operation. The fineness of its 
work is equaled only by the simplicity ” 
with which it is produced. And the 
cost is surprisingly small. Investigate! 
Booklet ‘‘F’’ on request. A. B. Dick 
Company, Chicago—and New York. 
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NS Philip R. , Professor U. S. Navy. Revised and extende 
een ach Freese s ae, tobe i 

















ae RUBMEATIONS Conner 


_ 


Pangan Ballistic Tables. 


} be used with Exterior Ballistics. ’ | 
; for the use of the yn ye of the Naval na 
ety with their course of study in exterior ballistics. 

: problems to be given covering nearly all the guns in. most fre- 
"quent: use in the navy at the present time. 
' 12£9% in. (oblong quarto), Sg Boned in full cloth. Four. 
' swat thumb indexes. Price 


fee 2 INTERNATIONAL LAW 
A Manual of International Law for the use of Naval Officers 


-* 5 {tat)- 

Bp Admiral C. H. Stockton, U. Semen 
pon International Law at the Naval War Colleg Coll e, author of 

The Lawe E aed Usages of War at Sea: a Naval War 

The aim of this work is to — sae and authoritative 1 informa- 

cp don based on the historical and ted policy of our government, as 

Sess TO views upon matters of 


chapter on the new situations which have arisen 
Ea present war and a complete index have been incorporated 
w 


“temo, 340 pages, cloth. Price $2.25. Postage paid. 
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in ; LANGUAGES 
A ome Nautical Phrase Book and Reader. Revised, 1919. 


Dy ih P. bye des Garennes, Department of Mogerp Lan- 
S. Naval Academy. 


Price $2.00. 


A‘ Nautical Phrase Book and Reader. Revised, 1919. 
© By Professor Arturo Fernandez, Department of Modern Lan- 
guages, U. S. Naval Academy. 

Price $2.00. 


2 istic i: 
MATHEMATICS 


Trigonometry and Stereographic Projections. (Revised, 1919.) 
Professor S. J: Brown, U. S. N. Prepared for the use of mid- 
hme and po were as a text-book. : 
‘8mo, 203 pages, cloth binding. Price $2. 75. Postage op 


Elementary Mechanics (1920). td 
This text has been prcoerell for a short course in viiecNdliies: The 
attempt has been made to present the fundamental principles of me- 
chanics i in a simple manner and to give a rigorous discussion of each 
to gee! extent that it is treated. 
visemes: Vectors, Stati¢s of a Particle, Forces Acting on a Rigid 
em ics of a Rigid, Body, Center of Gravity and Moment of 
% 





id Pressure, Deformable Bodies, Rectilinear Motion, Work 
: ergy, Curvilinear Motion, Dynamics of a Rigid Body. 
pee stag va 239 illustrations. Bound in full cloth. Price $7.20. 
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MISCELLANEOUS 
Mannaliot Athletic Requirements. _ 
‘Lieut. Commander W. A. Richard U. S. N,, Gyms 
SiQdin Canad Sater Mivek Aedens or poe 
286 pages, illustrated, , paper cover. Price $2.50. $< paid. f 
siology, First Aid and Naval Hygiene. 





By Comér. R, C. Heiner. (M. C), U. S. N. aomall 
po sag of Noe Hygiene and Physiology at the U. S. 
cademy, Annapolis, = 
‘This book Book should be tae commended ane se 
‘enlisted men. recommended to Divisi ficers to be 
weed in the general instruction of their N 48 gine 


_ temo, 139. pages, Bound in full cloth, price $1.50. Postage paid. we 


vU. S. Navy Cook Book’ (Second edition, revised, 1920), 6° 
‘Prepared: by the direction of the Bureau of Navigation at the School — 

_ for Cooks and Bakers, U.S. Naval Training Station, Newport, 
Island. All the ee ans recipes given have been tried wit 
cess at the Cooking Schoo 


130 pages, flexible est date Price $1.00. Postage poids pi: Pp ae 
odd Ba Bhiag va 








ve SELLERS. & CO., Incorporated : 
_ PHILADELPHIA, PA. TK 


LABOR SAVING MACHINE TOOLS © 
For Navy Yards, Shipbuilders, etc. 


TOOL GRINDERS _ DRILL GRINDERS 


INJECTORS, VALVES, ETC. 
For Marine, Stationary and Locomotive Bo 


SHAFTS, PULLEYS, HANGERS, COUPLINGS, 
'» For Economical Power Transmission 





For Gonce and Rates 
in our advertising pages 
3 Communicate with the 
Secretary and Treasurer | 
United States Naval Institute 


Please mention the PROCEEDINGS when writing advertisers 
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i ‘Bethlehem Steel Company 


} Armor Plate Turrets Projectiles 

















‘| REDINGTON, PA. CAPE MAY, N. J 








BETHLEHEM, PA. 


Naval, Field and Coast Defence 


GUNS and MOUNTS } 


Fuzes Cartridge Cases 
Castings Shafting Forgings 
Rails Structural Steel 


Proving Grounds at 


Manufacturers of Ordnaace Material for 


U.S. Navy U.S. Army 
and for the Governments of : 
Great Britain | France Russia Italy 
Greece Chile Argentina Guatemala 
Cuba Spain Etc. Ete. 
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Six of these Enclosed Type CO: Refrigerating Machines jn 
service on the Dreadnaughts “ California” 
and“ Tennessee” 


* * e 
Refrigerating Machinery 
._ {Ammonia Compression 
eg Ammonia Absorption | principles 
CO, Compression _—, 
A Machine to meet every Refrigerating Requirement. 
‘In Capacities ranging from 4-ton refrigerating duty 
upwards. 
Actuated by any available source of power. 


Your Refrigerating Machinery Requirements can best 
be supplied by the Largest Manufacturers of this 
class of machinery in the world. 


YORK MANUFACTURING CO. : 


Sitce-Making" usd Refrigerating Machinery @uclustvéip) 
YORK, PA. 


Consultation on any Refrigerating Problem invited. 
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ALLEN DENSE AIR ICE MACHINE 





| Contains only air of 7s Ibs. pressure in refrigerating pipes. At about 30 
7 on ie below zero when seawater is at 90 degrees. More than two sail 
; in-use on U. S. Naval vessels. Some since 1888. 


_' H. B. ROELKER, 41 Maiden Lane, New York 


“' 


| [cnas. CORY & SON, Inc. 








og EST. 1848 
i “NEWYORK SEATTLE PHILADELPHIA SAN FRANCISCO 
183-187 Varick St. 515 Hoge Bldg. 207 Market St. 11 Mission St. 





_| Manufacturers and Designers for the U.S. Navy 
ah ' For more than fifty years 

—-0 F——_- 

| Fire Control Systems. 





A _Inter-Communicating Systems. 


Ships’ Complete Electrical Equipments Built «to 
Meet Naval Specifications. 


3 _ Originators of Electrical Inter-Communicating Sys- 
tems for Naval and Merchant Vessels. — 


_ Complete Electrical Installations Solicited. 
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“Has been doing its part to help the 
_ JOIN THE NAVY LEAGUE AND HELP US WITH OUR 


THE NATIONS DEFENSE 
The League’s Official Organ 
WILL KEEP YOU IN TOUCH WITH OUR WORK 





Me 


1201 SIXTEENTH pati Wasuincrton, D. Cc 


pe 


APPLICATION FOR MEMBERSHIP IN THE NAVY LEAGUE OF 





UNITED STATES 
Subscription to San Powss witha Se be fon ear’s subscription to Sra Po 
P, $3.50. ee 
DUES: 


Member....+...sscsseeceeses $5.00 annually 
Life Midebt i eos Sih s BG. 100,00 one payment | ¥] 


“Sza Powsr,” © beautifully illustrated magazine, is sent monthly to 
members, 


To tus Navy Leacuz, 
1201 Sisteenth Streei, Washington, D.C. 


I am in sympathy with the objects of the Navy League and desire to rt: 


rolled ebdbesccecotcsecepeedeessaceces CMENOT: I Lubbectcs deel ‘fee pe 
** Ulndicate class of membership) a - : 
\ $1.75 of which is for a year’s subscription to Sza Powszar. scrinie 


iia 


gud 28 


rh es dae BR thee bee age Secwipps eet phate -cchae see | 
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Kinney Steam Jacketed Fuel Oil Cargo Pump 
Capacities ranging from 25-4000 gallons 





The above cut shows the Kinney steam jacketed pump 
designed for handling 3,000 gallons of heavy Mexican 
crude oil per minute. It is driven by a 225 HP, Gen- 
oo gal Electric, Type L turbine with a Fast Turbo Speed 
Reducer, having a speed reduction of 2400 to 200, 
-~rvand-connected to the pump by a flexible coupling. The 
“unit is also controlled by a pressure pump governor 
“set at a predetermined point and operated at the dis- 
_ thatge side of the pump. 
















The pump is also equipped with lantern glands to 

allow the free circulation of oil through the bearings 
and back to the suction side of the pump which elimi- 
nates all the packing trouble experienced in handling 
all grades of crude oil. 


| Two of these units have been furnished for the 

U.S. S. Tank Steamer “ Brazos” built at the Boston 
Navy Yard and four for Tank Steamers No. 17 and 
18 for the same yard. 





Pienny Manufacturing Co. 


Boston, Massachusetts 
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Model GR, 6 cylinders, bore 5}’’, stroke 63’’. 
4-cyl. motor 150 H, P., 6-cyl. 225 H. P., 8-cyl. 300 H. P. 


LITERATURE ON REQUEST 


STERLING ENGINE COMPANY 


1262 Niagara Street Buffalo, N. Y., U.S. A. 














THERMIT | 
WELDING | 
FOR 


HEAVY MARINE 
REPAIRS 


The only reliable method of weld- 
ing broken sternposts, rudder 
frames, crankshafts, connecting 
rods, and many other heavy 
steel sections 

SEND FOR PAMPHLET 3428 


Thermit Weld oa brok If you are in a harry, wire or 
t rt Northern Pacifie” “ sy telephone our nearest office 


_ ‘Metal & Thermit Corporation 




















% 120. Broadway, New York 
P\TTSBURGH SAN FRANCISCO \ 
_# _CHICAGO TORONTO | 
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only are responsible for the contents of their respective articles 


CONTENTS 





s OF Lrsvzrsnir. By Captain Dudley W. Knox, 3: 
Tov ConstRUCTION AT THE WortD’: s Guéaresr Rapes STATION, _ 
ED PERSONNEL. By Rept ig AS Dillingham, U.S. 
L NEARCHOS. By Captain C. Q. Wright (Ch. CC.) 0.8 Nave. 1925 
op or GUN ConstRUCTION BY RADIAL EXPANSION. By Com- 
‘S. J. Brown (Math. C.), U. Ss. OS SR erporge Ripe 1941 
i; Miccnie ror Repucinc L ITUr Stents To MERIDIAN, By 
We) Wily... dd eat: 3 Pie a SR 
| THE Navy’s Enis aero Peon. ‘By Lieutenant E. R. 
SeaWik.'<: eee reeee tebe reese ee eee steer eeees 1979 
‘oF Nava Cmmantiows, By Commander R. 
~ Translated by Prof. Allan Pi» aa 
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OFFICERS OF THE INSTITUTE — 


Peesident 4 
Rear ApmiraL BRADLEY A. FISKE, U, S. Nas nx 


“acd Presidens 


Rass. Anstiggt: A. H. SCALES, U. S. Navy _ 


gi ge ga nn and: Treasurer ee 
ood: | Conmcawner H. K. HEWITT, U. S. Navy 


marge “Sivan of Comiral oh 
Rear Apia. BRADLEY A. FISKE, U. S. Naw. (ex. offi), 
... _, Rear Apmirat A, H, ERIS, U.S. Navy (ex officio). a 
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er ‘caus BRONSON, U. S. Navy 
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STEEL. STEAM..AND. WATER DRUMS 


FOR WATER TUBE BOILERS 


stan and Freedom trom Usakedes 


to riveted Structures 


Morison 
Suspension 
aces 


Fox Corrugated 
Furnaces 


Welded Steel Tanks, 
Receivers 


» etc. 


THE CONTINENTAL IRON WORKS 
West. and Calyer Sts. BOROUGH OF BROOKLYN, N.Y 
TED 1887 Greenpoint Ferry from East 23rd Street, New York 


IDGERWOOD 


| Ship’s Winches and Steering Engines 


IMPROVED DESIGNS 
BUILT ON DUPLICATE PART SYSTEM 


. Improved Metallic 
Slip Friction Winch 


idgerwood Mig, Co., 96 Liberty St., New York 
The Marine Corps Score Book 


4 Rifleman’s Instructor 














order. S16). ae eaanns 
Price, 20 Cents, Pest Paid Discount of 20% on quantities of 50 or more copies 
Delivery Charges Collect 


INTERNATIONAL PRINTING CO. 
236 Chestnut Street, Philadelphia 
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_ USED IN U.S. NAVY 
SINCE 1882 


M. T. DAVIDSON 
~ COMPANY 


Main Office and Works 


Brooklyn, N. Y. 


154 Nassau Street 
New York 


32 Oliver Street 
Boston, Mass. 
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“40,000 NAVY MEN NOW READ 





© With which is incorporated Pacific Naval Monthly) 
ESTABLISHED IN 1911 


Published by 


NAVAL PUBLISHING COMPANY INC. 
OWNED AND OPERATED BY MEN IN THE U. S. NAVAL FORCES 














. In the Anterest of the United States Navy 


Official and Authentic European, Atlantic Fleet, 
Pacific Fleet and‘ Asiatic Navy News 


Feature Articles by Naval Writers | 
of Note 


a Timely Illustrations from the Foremost 
‘European and American Photo News 
Services 








To tay Aden Pn $2.00 Per Year 


‘Aarats oactl, &, Nawk Vesstle oid Ahtdloes 


Aa NAVAL PUBLISHING COMPANY INC. 
ee Sead Bremerton Trust Building 307 Chronicle Building 
qi» _ Sam Francisco, Cal. 
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THE SPERRY GYRO COMPA 


@ THE non-magnetic compass that always points 
north, having no variations or deviations. 


THE SPERRY HIGH INTENSITY SEARCHLI 
@ THE most powerful automatic searchlight in the vl 
g Catalogues sent to any naval officer or any exect 
interested in ship beiliely or ship operation, upou r 














| “For the Best 
Ships 
that Float 4g 








THE GRISCOM-RUSSELL Co. 
2152 West St. Bldg. - - - NEW YORK 
sn son eeseornamalsomme 


ES. B. CO. STORAGE ae 


are known for their proved and endu 
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yng are backed by 32 years 
of battery building experience 
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ne Lord Baltimore Press 


PRINTERS AND 
BOOKBINDERS 























BALTIMORE, MD., U.S. A. 
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ELECTRIC BOAT 
COMPANY 


11 Pine Street, New York City 







BUILDERS OF THE 







2-2 .-e-2-e-e-e eee 






Holland Submarine Boats 

















McDANIE EL IMPROVED STEAM Ti 


Ease of Repair and Minimum of Wear Are Its Strong Charact 


All working parts are bere 


Inlet and eutlet connections are 

connected to the body and need 

not be broken when making repairs 
Send for 

Quick and easy to repair Btw apple we ay 


Watson & McDaniel Company 


MANUFACTURERS O 128 N. SEVENTH 
STEAM SPECIALTIES PHILADELPHIA, P. 


THE STANDARD MODELS OF THE 
UNDERWOOD ARE WELL KNOWN 


We have now brought out a PORTABLE MACH 

that combine. the same ‘simple and durable features, whi 
together wit): the extreme lightness, makes it the ideal com- 
panion of the traveler. 


UNDERWOOD TYPEWRITER COMPANY, IN 
1413 NEW YORK AVE., N. W., WASHINGTON, D.C. 


Please mention the PROCEEDINGS when writing advertisers 
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S. S..L. J. Drake 


The tanker L. J. Drake was commissioned October 
15, 1918, and-since that ‘date has a record of prac- 
tically continuous service. Up to February 15, 
1920, she had travelled a distance of 75,000 miles, 
seldom remaining in port more than 36 hours. 


This ows is. 8700. tons ca city, 424 feet eae 
54 feet beam, 30 feet ith 
Westin house Cross-Com und Turbines and Double 
Reduction Gears. of 2 shaft. horsepower, the 
reduction a pene from 3600 rpm. on the turbines, 
to 90 r n the propeller. The véssel is driven 
ata Bay ‘of 10% to 11 knots: 


“(The L. J. Drake has fveraged-1.00 Ib. of oil per 
shaft horsepower total ~~ consumption, including 
all auxiliaries, heaters; etc. 


“soy Those acquainted with the fuel consumption _ 

. bunker space required by coal-burn ships p 

«© pelled by~ reciprocat' engines, will be Hy "to 
appreciate the marked improvement in .economy, 
dependability, and earning power effected by the 
use ‘of Westinghouse Geared: Turbine Propulsion 
Machinery. 





house’ Electric & Mfg. Co. 


“a PITTSBURGH, PA. WASHINGTON, b. C, 





' ¥| ; ‘Sales Offices in AU Large American. Cities 





Special Pacific Coast. Representatives ‘ 


__HUNT. MIRK & COMPANY, SAN. FRANCISCO 
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“STRATFORD SPECIAL 
“No.1 OAKUM | 

















MACHINE WORK 
BALDWINSVILLLE, N. Y. 





Pumps, Hydraulic Dredges, and 
Steam Engines 
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FRANCE PACKING COMPANY 
_TACONY, PHILADELPHIA, PA. 
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Clean, Safe 
| Freshly-filtered Water 


Loomis-Manning Filters are a simple 
and effective means for. cleansing 
and protecting water supplies 


Loomis-Manning Filter 
nisihiasre- Distributing Co. 
ESTABLISHED 1844 


3 A Schrader s Son, otal ume" Diving Apparatus 


FURNISHER OF 


DIVING APPARATUS 


TO U. & NAVY 




















ra make Divers’ outfits 
all kinds, and invite in- 
from Wreckers, Con- 











tors, Bridge Companies, 
ater Works, or any one and 
is thinking of using an U 8. ARMY ENGINEERS’ 
ms CORPS 
a 789-791 ATLANTIC AVE. BROOKLYN, N. Y. 





F ord Instrument. Company, Inc. 


(Ford Marine Appliance Corporation) 


br ENGINEERS AND MANUFACTURERS 
* 80 Lafayette Street, New York 


Scientific Instruments Variabie Speed Drive 
Automatic Machines Naval Fire Control Apparatus 


The Farmers National Bank of Annapolis,Md. 


| GROSS ASSETS 4% INTEREST ON 
_ $2,750,000.00 at - SAVINGS ACCOUNTS 


GE VAULTS SAFE DEPOSIT BOXES 


, [ERMAN COHN: 45 Sands St., Brooklyn, N. Y. 


ABLISHED 18900 712 Crawford St., Portsmouth, Va, 
Orders for Navy Uniforms and Equipment Promptly Attended to 
Write for price list and measurement blanks 
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scanners 


















MARINE AUXILIARIES 
COMPLETE OIL FIRING EQUIPMENT } — 
intr Reducing Val 
Bilge Syphons Grease Extrac 
Oil Coolers 7 s 
— Feed Water Heater 
Oil Strainers aie 
SO: 2 Evaporators 
Throttle Valves (Navy Type) 


SCHUTTE & KOERTING CO. | | 


1194, THOMPSON STREET 
PHILADELPHIA, PENNA. 


| KING 
‘METALLIC 
PACKING - 


oqimemea ALL PRESSURES 
‘THE U. Ss. METALLIC) PACKING ‘co 


t NEW: YORK*~PHILADELPHIA-~CHICAG > 
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A New and Better 


-PISTOL POWDER 


re  cuineasalens new Pistol Powder de 
the experience the industry ed during 
those apo years. Du Pont 1 Powder No. aingee er 
lose smokeless powder, is so clean n burning, easy shooting 
and ane haony that itis a load for 
all revolvers and automatic pistols. tee ranks with other 
Du Pont Powders which for 118 years have stood the test 












¢ 
ryt 










Chey 
. 
A) 















ee 
1@ 
| xy 















of government use, a fact which proclaims their worth. S: 

> =, 

E. L. du Pont ec? 

- de Nemours @® Co., Inc. -@ 
Military Sales Division @:% 
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~ TOBIN BRONZE es 
Registered in U. &. Patent Office 


Non-Corrosive in Sea Water. Readily Forged at Cherry Red Heat 


Round, Square and Hexagon Rods for Bolts and Rivets. Finished Pump 
Piston Rods, Valve Stems and Motor Boat Shafting, ready for fittings. 
Rolled Plates for Pump Linings, and Condensers. Descriptive pamphlet 
giving tests furnished on application. 

THE AMERICAN BRASS COMPANY 
ANSONIA BRANCH, ANSONIA, CONN., SOLE MANUFACTURERS 


The Annapolis Banking & Trust Company 


CORNER MAIN STREET AND CHURCH CIRCLE 








Capital, $100,000.00 Resources, $1,500,000.00 
Pig. WE MAKE A SPECIALTY OF NAVAL BUSINESS 
F. He HOWARD THOMPSON, JR., Treasurer JAMES A. WALTON, President 








7 THE INSTITUTE BOOK DEPARTMENT 
__ WILL FILL ORDERS FOR OBTAINABLE BOOKS 

F ALL KINDS, FURNISHING THEM AT RETAIL 

__ PRICES, POSTAGE PREPAID. | 
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Unexcelled designing and manufacturing resou , Cn 
with large productive facilities, insure acca a 
and over-all excellence. 




















/ tor 
23 The Spur of Necessity “y 
au ; Py Areca less fs ead aslhed eechhis, und. wrote gu y is 
(dee war-time necessity, pained in who, rtceenaly sagls dewogentaaaa } ab! 
ie searchlight. In this period the General Electric Company made 80 : 

H dhs SERIE A eal cote catered oe sales and.com leneced ee If 
ee power and mobility increased. 

i t Today rugged G-E searchlights are equal to any service--marine, 1 #5 
BS not only the powerful light they generate b | of 
eee aiineahy tet ieakta eclectic! wtady tend tiniensfachattag il Gat 

BH ick made them what they are. i KE 
ay They are made in many sizes and with various types of control. fal 
| 43856-A. which tells their story is ready for all who ask for it. oe 
| Ger EI ic} * 
i reneral ectri 

i : Schoncctady NY. Com any ail iarge cities oT 
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Ideal Shoes F. or Naval Wear 


"Officers of the Navy have 
long been seeking satisfac- 
tory footwear to match their 


“whites.” Something that 
is light, cool and comfort- 
able— flexible, easy on the 
feet, springy and durable. 
If this is the sort of foot- 
wear you need, try a pair 
of KEDS. 


KEDS are made of sturdy 
fabric uppers and resilient 
rubber soles in both bals 
and oxfords. 


There are many varieties of 
KEDS to suit your every 
need—for duty, sport, or on 
shore leave. KEDS with the 
welt form of construction 
have all the smartness of 
leather shoes. KEDS are 
ideal for summer wear 
and all year service in the 
tropics. 

Write us at 1790 Broadway 


for your nearest dealer, or 
ask your supply officer. 


United States Rubber Company 
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